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5O�HELP�YOU�FIND�WHAT�YOU�WANT
QUICKLY�AND�EASILY
� THIS� IS�A�CROSS�
REFERENCED� LIST�OF�ALL�THE�PRODUCTS
AND� SUBJECTS�COVERED� IN�THIS
MONTH�S��GCA;�0BIJJ?L
�5HE
SUBJECTS�COVERED� IN�"MIGA�"NSWERS
ARE�DETAILED�ON�PAGE����� THE�MANY
1%�PROGRAMS�COVERED�ON� PAGE����
ARE� LISTED�THERE��5HE�PAGE�NUMBERS
GIVEN�ARE�FOR�THE�FIRST�PAGE�OF�THE
ARTICLE� IN�WHICH�THE�PRODUCT�IS
MENTIONED�

"��� ��
"��� ��
"MIGA�"NSWERS ��
"MIGA%04 ��
".04 ��
"SSEMBLER ��
"UDIO�4CULPTURE ��
#"4*$ ���
#ULLETIN�BOARDS ��
#UYING�ADVICE ���
$ALIGARI ��
$%�30. ��
$%57 ��
$*9 ��
$OMMS ��
$OMPETITION ���
%ATABASES ���
%$57 ��
%ESKTOP�PUBLISHING� ��
%EV1AC�� ��
%51 ��
&DUCATION ��
'OR�SALE ���
(RAPHICS ��
(71�*7��� ��
)ARD�DRIVES ��
*MPACT�7ISION� �� ��
-ANGUAGES ���
-ETTERS ��
.ATHS�"DVENTURE ��
.ICROMEASURE ��
.O( ��
.*%* ���
.ODEMS ��
.USIC ��
���
/EWS �
1ROGRAMMING ��
���
1RO8RITE���� ��
1UBLIC�DOMAIN ���
3EADER�ADS ���
4CALA ��
4HAREWARE ���
4UBSCRIPTIONS ���
4UPER#ASE�1ERSONAL� �� ���
5ALKING�4HOP ��
5OUCH8INDOW ��
5URBO1RINT�1RO ��
6SER�GROUPS ���

"QD� SGDQD� @MX� OQNCTBSR� NQ
RTAIDBSR� XNTgC� KHJD� TR� SN� S@JD� @
KNNJ�@S �8DKK
�ITRS�CQNO�@�KHMD�SN�

"LHF@�4GNOODQ
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�.NMLNTSG�4SQDDS
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1���&���)�����
" SK�ANYONE�WHOkS�GOT�ONE�AND�YOUkLL�

ALWAYS�GET�THE�SAME�ANSWER�� �h *�DONkT�
KNOW�HOW� *�EVER�DID�WITHOUT�IT�i

:EP
� A�HARD�DISK�� �AFTER�A�WORD�
PROCESSOR�AND�PRINTER
� THE�SINGLE�MOST�SOUGHT�AFTER�
KIT�THERE� IS��"ND�WHY�IS�THIS� �8ELL
�THE�EFFECT�OF�A�
HARD�DISK�IS� IMMEDIATE��"� LITTLE� LIKE�BUYING�A�FILOFAX�
AFTER�TRYING�TO�ORGANISE�YOUR�LIFE�ON� POCKETFULS�OF�
SCRAP�PAPER�� #ECAUSE
� LETkS�FACE� IT
� POOR�OLD�FLOPPY�
DISKS�ARE� LIKE����WELL
� BEST�FILL� IN�YOUR�OWN�MOTORIST�
ANALOGY�HERE�BUT� LETkS�JUST�SAY�THEYkRE�SLOW
�THEY�
GET� LOST�EASILY�AND�THEYkRE� PRONE�TO�CRASHES�

#UT�PURCHASING�A�HARD�DISK�IS�A�MINEFIELD�
BECAUSE�THERE�ARE�SO�MANY�TYPES
�CAPACITIES�AND�
SPEEDS�TO�CONSIDER�BEFORE�YOU�EVEN�BEGIN�TO�
CONSIDER�THINGS� LIKE�ON�BOARD�3".��4O�ON�PAGE����
WEkVE�ADDRESSED�ALL�THE�QUESTIONS�YOU� SHOULD� BEAR�
IN�MIND� IF�YOUkRE�CONSIDERING�BUYING�ONE��"ND�JUST�
FOR�GOOD�MEASURE�WEkVE�ADDED�ANOTHER�THREE�
PAGES�OF�SOLUTIONS�TO�SOME�OF�THE�MOST�COMMONLY�
POSED� PROBLEMS�

0NE�PROBLEM�YOUkRE�NEVER�LIKELY�TO�ENCOUNTER�
WITH�$OMMODOREkS�FORTHCOMING�$%�30.�DRIVE� IS�
STORAGE�CAPACITY�� �THEREkS�A�WHOPPING�����.B�OF�IT

5GDQD�@QD�SGNTR@MCR�NE�"LHF@�OQNFQ@LR�VGHBG�@QD�
@U@HK@AKD�ENQ�KHSSKD�LNQD�SG@M�SGD�OQHBD�NE�@�CHRJ��"MC�
L@MX�LNQD�VGHBG�@KKNV�XNT�SN�SQX�SGD�RNESV@QD�EQDD�
ADENQD�XNT�ATX�� &@BG�LNMSG� HM�1TAKHB�%NL@HM�8NQKC�
VD�DW@LHMD�SGD�ADRS�NE�SGDRD�OQNFQ@LR�@MC�DWOK@HM�
GNV�SN�FDS�GNKC�NE�SGDL�

5GHR�LNMSG�NTQ�1%�R@LOKDQ�*@M�8QHFKDX�RB@MR�
SGQNTFG�GHR� K@SDRS�A@SBG�SN�QDUHDV�� 
� �
]A#@RD�**�� �@�RL@KK� ATS�BNLOKDSD�C@S@A@RD�
].DC������� �SGD�K@RS�NE�SGD�FQD@S�SQ@BJDQR�ENQ�EQDD
]�5.,#1�� �GNV�SN�RVHSBG�ADSVDDM�,HBJRS@QSR
]�"���� �@�ETKKX�ETMBSHNMHMF�$���DLTK@SNQ
]*L@FD�6SHKR�� �@�FQD@S�BNKKDBSHNM�NE�OHB�L@MHOTK@SNQR�
#65�5)"5g4�/05�"--�����+645�563/�50�1"(&����

AVAILABLE�� #UT�THAT
� IT�SEEMS
� IS�ONE�OF�THE�FEW�
jOFFICIALLY�ENDORSED�� FEATURES�OF�THE�DRIVE�

"S�WE�GO�TO�PRESS
� ITkS�NOT�CLEAR�WHETHER�ITkS�
EVEN�CALLED�THE�"����ANYMORE
�WHAT�ITS�PRICE�WILL�
BE
�WHEN� IT�WILL� BE�AVAILABLE�OR� INDEED
�WHETHER�THE�
MODEL�WEkVE� REVIEWED�ON� PAGES����AND� ���WILL�
LOOK�ANYTHING� LIKE�THE�FINAL�VERSION�

"T�THE�MOMENT�THOUGH
� NONE�OF�THESE�THINGS�
REALLY�MATTER��8HAT�MATTERS� IS�THAT�YOU
�THE� READER
�
GET�A�CLEAR�INDICATION�OF�WHAT�TO�EXPECT�FROM�THE�
MOST�EXCITING�RELEASE�THE�"MIGAkS�EVER�SEEN��.Y�
PRIVATE�GUESS� IS�THAT�THE�MACHINE�WEkVE� REVIEWED�
IS
� AS�NEAR�AS�DAMN� IT
�COMPLETE��"ND� IT�LOOKS�
EXTREMELY�PROMISING��4O
� LIKE�ME
�YOU�MIGHT�WANT�
TO�START�SAVING�YOUR�PENNIES�WELL� IN�ADVANCE�

&DITOR

&-&7&/� 1"(&4�%&705&%�&9$-64*7&-:�

50�"/48&3*/(�:063�26&45*0/4

&UDQX�LNMSG� *M�"LHF@�"MRVDQR�NTQ�O@MDK�NE�DWODQSR�
@MRVDQ�LNQD�FDMTHMD�QD@CDQ�PTDRSHNMR�SG@M�@MX�
NSGDQ�"LHF@�L@F@YHMD��8G@SDUDQ�XNTQ�OQNAKDL
�
VGDSGDQ�XNT�QD�@�ADFHMMDQ�NQ�@�LNQD�@CU@MBDC�TRDQ
�
SGDQD�R�MNS�LTBG�VGHBG�ENWDR�NTQ�DWODQSR�� *E�XNT�QD�
KNNJHMF�ENQ�@MRVDQR
� KNNJ�MN�ETQSGDQ�

8D�@MRVDQ�PTDRSHNMR�DUDQX�LNMSG�NM�
8NQJADMBG� ]�5GD�$-*� ]� $NLLR� ]� 1QNFQ@LLHMF�]�
%51� ]�7HCDN� ]� #TRHMDRR�RNESV@QD�@MC�LNQD�

5)&�"/48&34�45"35�0/�1"(&����
5)&�4)08�45"354�0/�1"(&���

"+.���"1((�(%/0�+"��+*0!*0/	�01.*�0$!� ,�#!
:OUR� GUA RAN TEE � O F�VA LUE

5GHR�L@F@YHMD�BNLDR�EQNL�'TSTQD�1TAKHRGHMF
�@�
BNLO@MX�ENTMCDC�ITRS�RDUDM�XD@QR�@FN
�ATS�VGHBG�
MNV�RDKKR�LNQD�BNLOTSDQ�L@F@YHMDR�SG@M�@MX�
NSGDQ�OTAKHRGDQ�HM�#QHS@HM��8D�NEEDQ�

#DSSDQ�@CUHBD��0TQ�SHSKDR�@QD�O@BJDC�VHSG�SHOR
�
RTFFDRSHNMR�@MC�DWOK@M@SNQX�ED@STQDR
�VQHSSDM�AX�
SGD�ADRS�HM�SGD�ATRHMDRR�

4SQNMFDQ�QDUHDVR��8D�G@UD�@�B@RS�HQNM�ONKHBX�NE�
DCHSNQH@K�HMCDODMCDMBD
�@MC�NTQ�QDUHDVR�FHUD�BKD@Q�
ATXHMF�QDBNLLDMC@SHNMR�

$KD@QDQ�CDRHFM��:NT�MDDC�RNKHC�HMENQL@SHNM
�@MC�
XNT�MDDC�HS�E@RS��4N�NTQ�CDRHFMDQR�GHFGKHFGS�JDX�
DKDLDMSR�HM�SGD�@QSHBKDR�AX�TRHMF�BG@QSR


CH@FQ@LR
�RTLL@QX�ANWDR
�@MMNS@SDC�
OGNSNFQ@OGR�@MC�RN�NM�

(QD@SDQ�QDKDU@MBD��"S�'TSTQD
�DCHSNQR�NODQ@SD�
TMCDQ�SVN�FNKCDM�QTKDR�
]�6MCDQRS@MC�XNTQ�QD@CDQR��MDDCR�
]�4@SHREX�SGDL�

.NQD�QD@CDQ�HMSDQ@BSHNM��8D�CQ@V�RSQNMFKX�NM�
QD@CDQRg�BNMSQHATSHNMR
�QDRTKSHMF�HM�SGD�KHUDKHDRS�
KDSSDQR�O@FDR�@MC�SGD�ADRS�QD@CDQ�SHOR��#TXHMF�NMD�
NE�NTQ�L@F@YHMDR�HR�KHJD�INHMHMF�@�M@SHNMVHCD�TRDQ�
FQNTO�

#DSSDQ�U@KTD�ENQ�LNMDX��.NQD�O@FDR
�ADSSDQ�
PT@KHSX��L@F@YHMDR�XNT�B@M�SQTRS�

5GD�GNLD�NE�#QHS@HMgR�EHMDRS�BNLOTSDQ�L@F@YHMDR��
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THE� LATEST�UPDATES�ON�4*%��
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0;FECHA�/BIJ� ��
�GCA;�0BIJJ?L[M�&DITOR�REPLIES�TO�YOUR�LETTERS
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%OES�/EW�)ORIZONS�� LATEST�UPGRADE�TO� ITS� POPULAR�WORD�
PROCESSOR�SURPASS�THE�CURRENT�STATE�OF�THE�ART 

�O>CI�/=OFJNOL?� ��
*S�THIS�THE�NEW�,ING�OF�THE�4OUND�5RACKERS� 

� �
*T�S�STILL�OFFICIALLY�UNDER�WRAPS
�BUT��GCA;�0BIJJ?L�HAS�
TRACKED�DOWN�$OMMODORE�S�ELUSIVE�"����$0�30.�

l� l� l
DO�WITHOUT�IF�YOU�RE�SERIOUS�ABOUT�YOUR�"MIGA�S�FUTURE

!RJ?LN�NCJM ��
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�GCA;��HMQ?LM ��
"MIGA�HASSLES�WILL� BE�A�THING�OF�THE�PAST�ONCE�YOU�VE� READ�
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&NHANCED� ��PIN� PRINTER
� �OPTIONAL� COLOUR�
W ITH � EASY�TO� USE� CONTROL� PANEL�

�� YEAR�WARRANTY�� 1RICE� W ITH � CABLE� �� PAPER
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0OSHNM@K� $NKNTQ�JHS� [�� ��� �VHSG� OQHMSDQ�
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"MIGA�8ORKSTATION�
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%ESKJET�$OLOUR
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^��
%Q��5�R�.HCH�.TRHB�4NESV@QD
	MNS�RTHS@AKD�ENQ�"����
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7*%*�3(#� &LECTRONIC�COLOUR�SPLITTER

^���
"�����#RIDGEBOARD
$.#�����#QHCFDAN@QC�ENQ�"����

^���

(71�4ERIES��� ��.�
ENQ�"����� ^���

� FF� CNCT?H�JLCHN?LM�B;P?�
� �S?;L�Q;LL;HNS

4 W IF T � � �&
&MG@MBDC� ��OHM�� $NKNTQ�OQHMSDQ�

WITH�CABLE��� PAPER
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,91�����-@RDQ�������������� ���
&ORNM�-9�����OHM ��������� ���
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&ORNM������-@RDQ���������� ���
1QHBDR� HMBKTCD� 7"5�B@AKD� �� O@ODQ

/AKSHA�.OUSE
FOR�"TARI�45���"MIGA�
WITH� HOUSE���MAT

^�����@@@@@@

4QUIK�.OUSE
ENQ�"S@QH� 45���"LHF@

^�����

% ESK JE T� � � �
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"��� � QDOK@BDLDMS� 146 �������� � �� ���
���.DF�3@L� /0�$ KNBJ����������� �� ���
(71�4DQHDR�� ��. � 	"����
� ������

�.�$ARTOON�$LASSICS� �
ETKK� RNESV@QD� O@BJ

^���

0,+6
! &0 ( " 1 1 " 0
0,+6�<L;H>?>
�;854B8<4�E0@@0=BG�

	�����CERTIFIED�ERROR�FREE

��W� ����� %4�%%� � �� SO H������� � � ���
��W� ����� %4�%%� � �� SO H�������� �� ���
���W����� %4�%%� � �� SO H�������� � �����
���W����� %4�%%� � �� SO H������� � ������
��JW� � ���� %4�%%� � �� SO H������� ������

! &0 ( " 1 1 " 0
0,+6�<OFE

�;854B8<4�E0@@0=BG�
	�����CERTIFIED�ERROR�FREE


��W� � �� e� %4�%%� � �� SO H����������� ����
��W� ����� %4�%%� � �� SO H�������� �����
���W����� %4�%%� � �� SO H���������� � �����
���W����� %4�%%� � �� SO H����������� �����
��JW� ����� %4�%%� � �� SO H������� ��� ���
��� W�� �� e� %HRJ�ANW�VHSG� KNBJ� ����� � ��� �
����W�� ���� %HRJ�ANW�VHSG� KNBJ� ��� � ��� �

$@QQH@FD�NM� � � � � CHRJR� [����

&7>=4� 5>@�>C@��� �?064� 20B0;>6C4�
��*��)�%$�"��$���%+�'$#�$)�%'��'(� ,�"�%#��

"KK� OQNCTBSR� G@UD� @� �� � C@X�LNMDX� A@BJ� �� ��� LNMSG� V@QQ@MSX��
1QHBDR�@QD�RTAIDBS� SN�U@QH@SHNM� VHSGNTS�OQHNQ�MNSHEHB@SHNM��
&RS@AKHRGDC� �� XD@QR�� �� LHMTSDR� EQNL� .��� +TMBSHNM� ���

'QDD� O@QJHMF�� 0ODM� �� SN� � ��� � .NMC@X� SN� 'QHC@X� �� �� SN� �� 4@STQC@X�
1NRS@FD� ��O� NQ� [���� � 4DBTQHBNQ� [����� 	[� ��� � ��7"5


'IIB1BOSB
-@QFDQ�HSDLR�CDKHUDQDC�

AX�4DBTQHBNQ

"LHF@�4GNOODQ� %DOS��
������8DRS�4SQDDS�
1NQSBGDRSDQ�)@MSR�
1�����68 �
5DK�� �����������

3FB1BOS#� #EST�FOR�SERVICE� 3I 1BOSB� #EST�FOR�SERVICE� � �



/ & 8 4 � ] � / & 8 4 � g � / & 8 4 � g � / & 8 4

5)&� -0/(�"8"*5&%� 30.� 61(3"%&�1"$,� *4� /08�0/�5)&�453&&54

)F@HPQ>OQ���>S>FI>?IB
0 EEHBH@K�$NLLNCNQD�8NQJADMBG�@MC�,HBJRS@QS���TOFQ@CDR�@QD�MNV�RGHOOHMF��4HKHB@�4XRSDLR�HR�RDKKHMF�SGD�

TOFQ@CD�O@BJ�ENQ�[������� *S�BNMRHRSR�NE�@�,HBJRS@QS���30.
�L@MT@KR
� HMRS@KK@SHNM� HMRSQTBSHNMR�@MC�SGQDD�
CHRJR��8NQJADMBG��
�&WSQ@R�@MC�'NMSR�

%HR@OONHMSHMFKX
�SGD�TOFQ@CD�CNDR�=>B�HMBKTCD�SGD�4TODQ�'@S�"FMTR�@MC�4TODQ�%DMHRD�NE�SGD�&MG@MBDC�
$GHO�4DS�VGHBG�@QD�ENTMC�*M�SGD�"����1KTR��5GHR�LD@MR�SG@S�RNLD�NE�SGD�MDV�RBQDDM�LNCDR�RTOONQSDC�AX�8NQJADMBG���
VHKK�MNS�AD�TRD@AKD�

/DUDQSGDKDRR
�SGD�K@SDRS�UDQRHNM�NE�SGD�NODQ@SHMF�RXRSDL�NEEDQR�L@MX�@CU@MS@FDR�SN�"LHF@�NVMDQR��@M�HLOQNUDC�
8NQJADMBG�CHROK@X�VHSG�@��%�KNNJ
�@�FQD@SDQ�BGNHBD�NE�BNKNTQR�NM�RBQDDM
�D@RHDQ�BTRSNLHR@SHNM
�@MC�KDRR�ATFR�� *M�
@CCHSHNM
�LTBG�NE�SGD�TMCDQKXHMF�BNCD�G@R�ADDM�QD�VQHSSDM�ENQ�FQD@SDQ�DEEHBHDMBX�@MC�RODDC��"KSGNTFG�SGDQD�@QD�OQNAKDLR�
QTMMHMF�RNLD�NKCDQ�OQNFQ@LR�VHSG�,HBJRS@QS��
� SGDRD�@QD�E@Q�NTSVDHFGDC�AX�HSR�@CU@MS@FDR�

'HSSHMF�SGD�30.�HMUNKUDR�QDLNUHMF�SGD�"LHF@�R�B@RHMF�@MC�EHQRS�QDLNUHMF�SGD�NKC�30.��%NHMF�SGHR�VHKK�HMU@KHC@SD�SGD�
V@QQ@MSX
� HE�HS�HR�RSHKK�U@KHC��5N�@UNHC�SGHR
�TRDQR�@QD�DMBNTQ@FDC�SN�RDMC�SGDHQ�L@BGHMDR�@KNMF�VHSG�SGD�TOQ@FCD�SN�'.(
�
$NLLNCNQDgR�NEEHBH@K�QDO@HQ�BDMSQD��'.(�VHKK�SGDM�B@QQX�NTS�SGD�MDBDRR@QX�LNCHEHB@SHNMR�VHSGNTS�G@QLHMF�SGD�V@QQ@MSX��
5GD�BNRS�ENQ�SGHR�RDQUHBD�HR�[���OKTR�@�ETQSGDQ�[�����ENQ�ONRS@FD�

0MBD�@F@HM
�$NLLNCNQD�G@R�BGNRDM�SN�K@TMBG�@M�HLONQS@MS�OQNCTBS�NM�SN�SGD�L@QJDS�VHSGNTS�@M�NEEHBH@K�
@MMNTMBDLDMS��3D@CDQR�L@X�QDLDLADQ�SGD�TMGDQ@KCDC�@OOD@Q@MBD�NE�SGD�"����1KTR�HM�0BSNADQ�NE�K@RS�XD@Q��.NQD�
QDBDMSKX
�"�����1KTRDR�G@UD�ADBNLD�@U@HK@AKD�HM�RGNOR� HM�SGD�6,�@ESDQ�EHQRS�ONOOHMF�TO�NM�SGD�BNMSHMDMS��8GDM�VHKK�
$NLLNCNQD�KD@QM�SN�KDS�HSR�BTRSNLDQR�JMNV�VG@S�HR�FNHMF�NM 

,HBJRS@QS���TOFQ@CDR�BNRS�[������EQNL�4HKHB@�4GNO�NM�^������� ������

�����
	�� ����

1TMBST@KHSX�NARDRRHUDR�VHKK�AD�
HMSDQDRSDC�*M�@�MDV�BKNBJ�EQNL�
)DVKDSS�1@BJ@QC�

5HE�)1�����"�IS�CLAIMED�
TO�BE�THE�MOST�PRECISE�ATOMIC�
CLOCK�IN�THE�WORLD
� LOSING�A�
SINGLE�SECOND�EVERY�����MILLION�
YEARS�� %ESPITE�THIS
� IT� IS�ONLY�
WARRANTIED�FOR���YEARS�

5HE�CLOCK�COSTS����
����
FROM�)EWLETT�1ACKARD�ON�
f �������������

,.+"!//%+*�(�,�#!�1,#.� ! 
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5HE� LATEST� INCARNATION�OF�(OLD�%ISKkS�ACLAIMED�%51�PACKAGE� INCLUDES�MANY�
ENHANCEMENTS�� 5HE�MOST�INNOVATIVE� IS�THE�ADDITION�OF�j(ENIES�
� AUTOMATIC�FUNCTIONS�
WHICH�PERFORM�OFTEN�NEEDED�TASKS�SUCH�AS�ENVELOPE� ADDRESSING
� MAIL�MERGE�FROM�AN�
EXTERNAL� DATABASE
�GRID�AND�TABLE�CREATION�� 'URTHER�(ENIES�CAN�BE�CREATED�BY�THE� USER�
WITH�"3EXX�COMMANDS�� 'IVE�NEW�"('"�$OMPUGRAPHIC�TYPEFACES�ARE�SUPPLIED
�MAKING�
A�TOTAL�OF�SEVEN
� ALL� SCALABLE� IN�������POINT�INCREMENTS�

8ITH� LAST�MONTH�S� RELEASE�OF�A�NEW�VERSION�OF�4OFT�-OGIKkS�-;A?0NL?;G��THE�
BATTLE�BETWEEN�THE�GIANTS�OF�THE�"MIGA�%51�WORLD� LOOKS�SET�TO�GO�ANOTHER�ROUND��
-;A?0NL?;G� INCORPORATES�A�FEATURE�TERMED�)OT-INKS
�ENABLING�IT�TO�COMMUNICATE�WITH�
STRUCTURED�DRAWING�PACKAGES�AND�THE� LIKE�� *NTERESTINGLY
�-LI@?MMCIH;F�-;A?�� �ALSO�HAS�
A� jHOT�LINKk� 	WITH� LOWERCASE� LETTERS
�TO�THE�FORTHCOMING�VERSION���OF�(OLD� %ISK�S�
-LI@?MMCIH;F�!L;Q


-LI@?MMCIH;F�-;A?����WHEN� IT�REACHES�THESE�SHORES
�WILL� BE�DISTRIBUTED�BY�)#�
.ARKETING�ON�a��������������"�PRICE� IS�YET�TO� BE�ANNOUNCED��(OLD�%ISK�CAN�BE�
CONTACTED�ON�a��������������������
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/DV�4*%�NM�SGD�AKNBJ
4NAPPILY�ENTITLED�0&!����THIS�SHAREWARE�UTILITY�ENABLES�THE�USER�
TO�MOVE�AND�COPY�FILES�WITHOUT�ALL� THAT�TEDIOUS�MESSING�WITH�THE�
4HELL�� 'URTHERMORE
� FILES�CAN�BE�PREVIEWED��FOR�EXAMPLE
� AN�
"/*.�FILE�CAN�BE� RUN
�A�TEXT�FILE�CAN�BE�READ�AND�EDITED
�MUSIC�
FILES�PLAYED
� PICTURES�VIEWED
� AND�SO�ON�

0&!�IS�ABLE�TO� RECOGNISE�A�WIDE�VARIETY�OF�FILE�FORMATS
�
INCLUDING� *-#.�AND�(*'�PICTURES
�4UPER#ASE�FILES
�5OASTER�FILES
�
AND�SEVERAL� ARCHIVE�TYPES�

5HE�KEY� INNOVATION� OVER�THE�EARLIER�VERSION� IS� IN�0&!�M�
CONFIGURABILITY��'ILE�CREATION�DATES�CAN�BE�DISPLAYED�NUMERICALLY�
OR�AS�TEXT��TIME�CAN�BE�DISPLAYED� IN����HOUR�OR�AM�PM�FORMAT

AND�THE�COLOURS�OF�JUST�ABOUT�EVERYTHING�� �WINDOW�BORDERS�AND�TEXT
� SCREEN� BORDERS� AND�TEXT
� MENUS
�GADGETS
�FILES�AND�
DIRECTORIES
� AND�ERROR�MESSAGES�CAN�BE�CHANGED�

3EGISTERED�0&!�USERS�CAN�DOWNLOAD�THE�UPGRADE�FROM�THE�4*%�BULLETIN�BOARD�FOR�FREE
� OR�PAY�64�����FOR�A�DISK�UPDATE�
VIA�AIRMAIL�� 6NREGISTERED�USERS�CAN�OBTAIN�A�COPY�FOR�����FROM�5IMM�.ARTIN
� 10�#OX������
� -ARGO
� '-������
� 64"�
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�BNKNTQR
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�
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1BB�VLR�I>QBO��>KFJ>QLO
"�MDV�@MHL@SHNM�O@BJ@FD
� )0:4����
HR�ADHMF�QDKD@RDC�AX�3NLAN�

4UPPORTING�ALL�"MIGA�SCREEN�
MODES
� INCLUDING�)".
� 1;E?�� �
ENABLES�THE�ARTIST�TO�USE� *''�FILES�OR�
"/*.S�TO�CREATE�ANIMATIONS�WITH� UP�
TO�FOUR�LEVELS�� 'OUR�CHANNEL� SOUND�
CAN�ALSO� BE� INCORPORATED��5HE�
PACKAGE�CAN�BE�USED� IN�CONJUNCTION�
WITH�3OMBO�S�$OMPLETE�$OLOUR�
4OLUTION
�SO�THE�ARTIST�CAN�DRAW�
OUTLINES� IN�PENCIL
�DIGITISE�THEM�AND�
THEN�USE�A�PAINT�PACKAGE�SUCH� AS�
!?FOR?�-;CHN�NI�ADD�COLOUR�

1;E?���COSTS�^������� *T�IS�
AVAILABLE� IN�A�PACK�WITH�THE�
$OMPLETE�$OLOUR�4OLUTION�FOR�
^��������3OMBO�CAN�BE�CONTACTED�
ON�a�������������
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SVN�ENQL@SR���5GHR�RTFFDRSR�SG@S�SGD�
CHEEDQDMBD�ADSVDDM�SVN�UDQRHNMR�NE�@�
O@QSHBTK@Q�SHSKD�VHKK�AD�LHMHL@K
�VHSG

@MC�RNTMC�ENQ�SGD�$%57�UDQRHNM�
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CHEEHBTKS�SN�OHQ@SD�ADB@TRD�NE�SGD�BNRS�
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BNLO@MHDR�EQNL�ADHMF�@AKD�SN�@EENQC�
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�
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$%57�CDUDKNOLDMS
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SGD�DR
AD�TMSHK�BNLO@MHDR�RTBG�@R�SGDRD�
RS@QS�OQNCTBHMF�CDCHB@SDC�SHSKDR
�
VGHBG�L@JD�ETKK�TRD�NE�SGD�����
EKNOOX�CHRJ�B@O@BHSX�SG@S�@�BNLO@BS�
CHRB�FHUDR
�ADENQD�SGD�$%�QDUNKTSHNM�
GHSR�SGD�"LHF@�VNQKC�
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5HE�TECHNIQUE� INVOLVES�
SEARCHING�FOR�FRACTALS�� �ENDLESSLY�
REPEATING�PATTERNS�FOUND� IN� NATURE�� �
IN�THE�SOURCE� IMAGE�AND�CODING�
THESE�AS�MATHEMATICAL� FORMULAE�
RATHER�THAN� STORING�THE�PICTURE�AS�A�
BITMAP��$OMPRESSED�PICTURES�ARE�OF�
THE�ORDER�OF����TIMES�SMALLER�THAN�
THEIR�ORIGINALS�

$URRENTLY
�THE�PREFERRED�
STANDARD� IS�+1&(�	+OINT�1ICTURE�
&XPERTS�(ROUP
��0NE�DISADVANTAGE�
OF�THIS�TECHNIQUE� IS�THAT�THE�TIMES�
FOR�COMPRESSION�AND�SUBSEQUENT�
DECOMPRESSION�FOR�RE�DISPLAYING�ARE�
ROUGHLY�EQUIVALENT
�MEANING�THAT�
DEDICATED�CHIPS�ARE�NECESSARY�FOR�
ALL� BUT�THE�MOST�POWERFUL�SYSTEMS� IF�
SPEED� IS�AN� IMPORTANT�FACTOR��8ITH�
'RACTAL�$OMPRESSION
� THE�
COMPRESSION� STAGE� IS�STILL�
COMPUTATIONALLY�INTENSIVE
� BUT�
DECOMPRESSION� IS�A� RELATIVELY�
SIMPLE
�QUICK�AFFAIR��$ONSEQUENTLY
�
APPLICATIONS� PRODUCERS�CAN�
COMPRESS�THEIR�IMAGES� 	USING�EITHER�
A�HARDWARE�BOARD�OR�SOFTWARE
�AND�
INCLUDE�CODE� IN�THEIR�PRODUCTS�TO�
DECOMPRESS�THE� IMAGES�AT�AN�
ACCEPTABLE�SPEED�

*TERATED�4YSTEMS�CAN�BE�
CONTACTED�ON�a�������������

,+(%�!

����

�) %#�/
5GD�.DSQNONKHS@M�1NKHBD�@QD�
VNQJHMF�SN�OQNCTBD�@M�"LHF@�A@RDC�
SQ@HMHMF�RXRSDL�@KNMF�SGD�KHMDR�NE�
SG@S�@KQD@CX�CDUDKNODC�AX�SGD�
4BNSSHRG�1NKHBD�$NKKDFD�

7ISTRAIN
� THE�4COTTISH� SYSTEM�
WHICH� SIMULATES�A�SOCCER�MATCH�AND�
REQUIRES�OFFICERS�TO�MAKE�CROWD�
CONTROL�DECISIONS
�WAS�ON�DISPLAY�AT�
LAST�YEAR�S�.ULTIMEDIA�4HOW�
'INANCED�BY�THE�(OVERNMENT� IN�A�
JOINT�PROJECT�WITH�THE�/ATIONAL�
$OMPUTING�$ENTRE
� THE�SYSTEM�HAS�
BEEN� IN� USE�SINCE� LAST�.ARCH�

"LTHOUGH�THE�SYSTEM�WILL� INITIALLY�
BE�VERY�SIMILAR
�THE�.ET�HOPES�TO�
EVENTUALLY�CREATE�A�SYSTEM�CAPABLE�
OF�TRAINING�OFFICERS�FOR�MORE�DIVERSE�
PUBLIC�ORDER�SITUATIONS�
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@MC�G@UD�SGD�NOONQSTMHSX�SN�ATX�SGD�ADRS�ENQ�SGD�"LHF@�
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�3NLAN
�4HKHB@
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"LHF@�ENQ�FQ@OGHBR
�%51
�UHCDN
�OQNFQ@LLHMF
�LTRHB�NQ�DCTB@SHNM
�XNTgKK�EHMC�OKDMSX�SN�JDDO�XNT�NBBTOHDC�

#TS�SGDQDgR�LNQD��5GD�"LHF@�4GNOODQ�4GNV�VNTKCMgS�AD�SGD�R@LD�VHSGNTS�SGD�"LHF@�"MRVDQR�O@MDK��0TQ�
BNMRTKS@MSR
� QDMNVMDC�ENQ�SGDHQ�SDBGMHB@K�JMNVKDCFD
�VHKK�AD�GNKCHMF�PTDRSHNM�@MC�@MRVDQR�RDRRHNMR�SGQNTFGNTS�SGD�
RGNV��4N
�O@BJ�TO�XNTQ�OQNAKDLR�@MC�AQHMF�SGDL�@KNMF�SN�TR��8D�KK�RNQS�SGDL�NTS
�MN�OQNAKDL��5GDQDgKK�@KRN�AD�STSNQH@K�
RDLHM@QR�EQNL�RNLD�NE�SGD� KD@CHMF�"LHF@�RNESV@QD�CDUDKNODQR��:NT�KK�@KRN�AD�@AKD�SN�LDDS�SGD�DCHSNQR��"R�VDKK�@R�XNTQ�
DCHSNQ�"MCX�4SNQDQ
�SGDQD�KK�@KRN�AD�%@LHDM�/NNM@M�NE��GCA;�#ILG;N�@MC�.@SS�#HDKAX�NE��GCA;�-IQ?L�NM�G@MC�SN�EHDKC�
XNTQ�PTDRSHNMR��5GHR� HR�XNTQ�BG@MBD�SN�CDBHCD�SGD�ETSTQD�CHQDBSHNM�NE�XNTQ�E@UNTQHSD�L@F@YHMDR�

*E�@KK�NE�SGHR�RDQHNTRKX�FNNC�RNESV@QD�@MC�G@QCV@QD�FDSR�@� KHSSKD�SNN�HMSDMRD
�XNT�B@M�S@JD�@�AQD@J�HM�SGD��GCA;�
-IQ?L�F@LDR�@QB@CD
�VGDQD�XNT�B@M�OK@X�ENQ�OQHYDR�NM�ANSG�SGD�K@SDRS
� GNSSDRS�F@LDR�@MC�SGD�NKC�BK@RRHBR�

8D�V@MS�SGHR�SN�AD� NB?�ADRS�"LHF@�RGNV
�@MC�ENQ�SG@S�VD�MDDC�XNTQ�GDKO��5TQM�SN�O@FD����@MC�EHKK�NTS�SGD�EQDDONRS�
ENQL
�SDKKHMF�TR�VGN�@MC�VG@S�XNT�V@MS�SN�RDD�SGDQD�
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"N� UPGRADED�VERSION�OF�THE�!��1�M=;H�
-LI@?MMCIH;F�$0�SOFTWARE�FOR�1ANDAAL�S�
HAND�SCANNER�HAS�BEEN� RELEASED� BY�
$ITY�#EAT�

7ERSION� �����OFFERS�THE�USER�NEW�
GREY�SCALE�FEATURES��"NY�DITHERED� IMAGE�
CAN�NOW�BE�DISPLAYED�AND�SAVED�AS�A�
���SHADE�GREY�SCALE�� 'URTHER�EDITING
�
SUCH�AS�PALETTE�CHANGES
� CAN�THEN�BE�
CARRIED�OUT�VIA�A�PACKAGE�SUCH�AS�
!?FOR?�-;CHN


5HE�NEW�VERSION� OF�THE�SOFTWARE�WILL�
BE�SUPPLIED�HENCEFORTH�WITH�1ANDAALkS�
HAND�SCANNER�� &XISTING�USERS�CAN�
UPGRADE�FOR�^�������$ITY�#EAT�IS�ON�
f �������������

..

5GD�!��1�0=;H�-LI@?MMCIH;F�$0�
RNESV@QD
�FNHMF�FQDX�@R�SHLD�
LNUDR�NM

 C;LS� ;N?M
.ARCH����$NLOTSDQ�5DBGMNKNFX�'@HQ�
$ARDIFF�$ITY�)ALL��e �������������
.ARCH����"KK�'NQL@SR�$NLOTSDQ�'@HQ��$ITY�
)ALL
�$ANDLERIGGS
�(LASGOW
�W������
�������
.ARCH�����"HK�'NQL@SR�$NLOTSDQ�'@HQ�
)ORTICULTURAL�)ALL
�8ESTMINSTER��a������
�������
.ARCH�����$NLOTSDQ�5DBGMNKNFX�'@HQ��5HE
'ORUM
�.ANCHESER��e �������������
.ARCH�����"KK�'NQL@SR�$NLOTSDQ�'@HQ�
#RUNEI�$ENTRE
�#RISTOL
�O �������������
.ARCH�����"KK�'NQL@SR�$NLOTSDQ�'@HQ�
%ONINGTON�1ARK��e �������������
.ARCH�����"KK�'NQL@SR�$NLOTSDQ�'@HQ�
6NIVERSITY�4PORTS�$ENTRE
�-EEDS��e ������
�������
"PRIL�����"KK�'NQL@SR�$NLOTSDQ�'@HQ�
/ORTHUMBRIA�$ENTRE
�8ASHINGTON
�W������
�������
"PRIL�����$NLOTSDQ�5DBGMNKNFX�'@HQ��5HE
$ORN�&XCHANGE
�#RIGHTON��a�������������
"PRIL�����"KK�'NQL@SR�$NLOTSDQ�'@HQ�
/ATIONAL�.OTORCYCLE�.USUEM
�4OLIHULL��a�
������������
.AY��������"LHF@�4GNOODQ�4GNV�
8EMBLEY
� -ONDON��a��������������
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6EBK�'LJB� @@LRKQP�T>P�I>RK@EBA�CLRO�VB>OP�>DL�TB
E>A�GRPQ�LKB�DL>I` QL�@OB>QB�QEB�?BPQ�ELJB�CFK>K@B�MOLDO>J��
.SBO��������LC�VLR�>DOBBA�TFQE�RP�>KA�MRO@E>PBA�'LJB�
 @@LRKQP��KLQ�LKIV�CLO�RPB�FK�QEB�ELJB��?RQ�>IPL�CLO�?RPFKBPP��
@IR?P�>KA�@E>OFQFBP�

(Q�PBBJBA�IFHB�>�DLLA�FAB>�QL�IBQ�VLR�QBII�RP�BU>@QIV�TE>Q�
QL�MRQ�FKQL�'LJB� @@LRKQP�[

6EF@E�VLR�AFA�

2LJB�LC�VLR�AFAK�Q�IFHB�QEB�
OBPQOF@QFLKP�LK�QEB�KRJ?BO�LC�
FK@LJB�>@@LRKQP��BUMBKAFQROB�
QVMBP��>KA�QO>KP>@QFLKP��2L�TB�
OBJLSBA�QEBJ�

G
=5!(

( G (  

2LJB�LC�VLR�T>KQBA�JLOB�DO>MEF@P��PL�TB�>AABA�MFB�
@E>OQP�� P@>QQBO�>KA�IFKB�DO>MEP��6B�QELRDEQ�TB�A�?BQQBO�
PJ>OQBK�RM�QEB�?>O�DO>MEP��PL�TB�>AABA��#�BCCB@QP��PQ>@HFKD�
>KA�LSBOI>VFKD��>KA�TB�J>AB�PROB�VLR�@>K�MOFKQ�QEBJ�

,>KV�LC�VLR�T>KQBA�QL�@>I@RI>QB�JLOQD>DB�O>QB�@E>KDBP��
IL>K�OBM>VJBKQP��OBQFOBJBKQ�MI>KKFKD�>KA�PL�LK��2L�TB�
>AABA�>�MLM
RM�@>I@RI>QLO�>KA�FKQBOBPQ�@>I@RI>QLO��3EBOB�P�
>IPL�>K�LMQFLK� QL�Q>HB�>@@LRKQ�LC�FKCI>QFLK�

2FK@B�KB>OIV�E>IC�LC�VLR�RPB�'LJB� @@LRKQP�CLO�PJ>II�
?RPFKBPP�?LLHHBBMFKD��TB�>AABA�LMQFLKP�CLO�5 3�>KA�
?RPFKBPP�PQVIB�OBMLOQP�

3EBK��LRO�QB@EKF@>I�MBLMIB�>AABA�>�IFQQIB� � � �

(KSBPQJBKQ�>@@LRKQP�� KBQ�TLOQE�
PQ>QBJBKQ��M>PPTLOA��@EBNRB�
KRJ?BOFKD��@RPQLJ�OBMLOQP��CIBUF?IB�
VB>O�MBOFLA�� KA��QL�P>SB�VLR�
AFPQRO?FKD�QEBJ�LK�LRO�PRMMLOQ�
ELQIFKB	�>K�LK
IFKB�EBIM�PVPQBJ��
PELRIA�VLR�KBBA�FQ�

3EBV�>IPL�>AABA�LRO�
>@@I>FJBA��>7+8��8=/;0+-/�";9=9-96E�TEF@E�CFOPQ�>MMB>OBA�FK�
6LOATLOQE[�  P�VLR�@>K�PBB��FQ�PBQP�>�KBT�PQ>KA>OA�FK�
PMBBA�� PQVIB�>KA�BIBD>K@B�CLO�6LOH?BK@E�� �(Q�>IPL�@LKQ>FKP�>�
P@OBBK�P>SBO��"6+B=37/�D>JBP�>KA�>�CBT�LQEBO�DLLAFBP�	

 JFD>�%LOJ>Q�P>FA���#FDFQ>�E>SB�J>AB�DOB>Q�BCCLOQP� QL�
IFPQBK� QL�QEBFO�@RPQLJBO�@LJJBKQP�>KA�QEB�OBPRIQ�FP�>�M>@H>DB�
TEF@E�TFII�PRFQ�>KV�ELRPBELIA��$SBOVQEFKD� QEB�ELJB�RPBO�
KBBAP�E>P�?BBK�FK@IRABA 
̀>KA�JLOB��

'LJB� @@LRKQP�� FP�TOFQQBK�?V�#FDFQ>[� 6EF@E�JB>KP�
VLR�II�?B�RPFKD�>�MOLDO>J�ABPFDKBA�CLO�QEB�T>V�!OFQFPE�
CFK>K@BP�TLOH��>KA�VLR�II�HKLT�TEBOB�QL�@LJB�CLO�
MOLCBPPFLK>I�PRMMLOQ�

3EB�LKIV�T>V�VLR�@>K�OB>IIV�
>MMOB@F>QB�'LJB� @@LRKQP��FP� QL�
RPB�FQ��/ELKB�������������CLO�JLOB�
FKCLOJ>QFLK�LO��TOFQB� QL�#FDFQ>�
%1$$/.23��$UJLRQE�$7���89�

5RWI�*8.)��*D�=<�8<

'LJB� @@LRKQP��@LPQP�Y�������
TEF@E�FK@IRABP�5 3��MLPQ>DB�>KA�M>@HFKD��>KA�TEBK�
MRO@E>PBA�COLJ�#FDFQ>��@LJBP�TFQE�>���A>VP�JLKBV
?>@H�
DR>O>KQBB�

(C�VLR�>IOB>AV�LTK�>�ELJB�CFK>K@B�MOLDO>J��CLO�>�
IFJFQBA�MBOFLA�LKIV��VLR�@>K�QO>AB
RM�CLO�GRPQ�Y������?V�
OBQROKFKD�VLRO�LOFDFK>I�AFPHP�QL�#FDFQ>�TFQE�VLRO�LOABO�

 JFD>�"LJMRQFKD�@LK@IRABA��� �@LJMIBQBIV�CRK@QFLK>I��
SBOV�RPBCRI�>KA�>J>WFKDIV�B>PV�MOLDO>J�
QL�RPB��(C�VLR�OB�>�T>OV�
KBT@LJBO�QL�>@@LRKQP�
M>@H>DBP�QEBK�@>PQ�LCC�
VLRO�ALR?QP�>KA�PMI>PE�
LRQ�LK�'LJB� @@LRKQP���

 P�FQ�QROKBA�LRQ��
IFPQBKFKD�QL�'LJB� @@LRKQP�
RPBOP�T>P�>�MOBQQV�DLLA�
T>V�QL�TOFQB�PLCQT>OB�

3EB�?BPQ�GRPQ�DLQ�?BQQBO�

,>@EFKB�PRMMLOQ�
6OFQQBK�PMB@FCF@>IIV�CLO�QEB� JFD>�
%RIIV�PRMMLOQP�6!I���>KA������
 II�JBAFRJ�>KA�EFDE�OBPLIRQFLK�
JLABP��JLKL�>KA�@LILRO	
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1 NTIL� NOW
�THE�POSSIBILITIES�
OF�$%�TECHNOLOGY�HAVE�
BEEN�AVAILABLE�ONLY�TO�A�
HANDFUL�OF�$%57�OWNERS��

5HE� IMMINENT�LAUNCH�OF�
$OMMODOREkS�$%�30.�DRIVE�WILL�
CHANGE�ALL� OF�THAT���

$%57�WAS� LAUNCHED�BACK� IN�"PRIL�
������ *T�HERALDED�A� NEW�ERA
�
PROVIDING�A�MULTIMEDIA�SYSTEM�CHEAP�
ENOUGH�FOR�HOME�USE�AND�BASED�ON�
EXISTING�"MIGA�TECHNOLOGY��
$OMMODORE�PROMISED�NOT�TO� LEAVE�
"MIGA�OWNERS�OUT�� ITkS�BEEN�A� LONG�
TIME
� BUT�$%57�COMPATIBILITY�IS�FINALLY�
ABOUT�TO�HIT�THE�"MIGA� IN�A�BIG�WAY�

5HE�DEVICE�TO�DO�THIS� IS� ITS�$%��
30.�DRIVE�� 'ORMERLY�KNOWN�AS�THE�
"���
� IT�HAS�BEEN�SUBJECT�TO�A� LAST�
MINUTE�NAME�CHANGE�TO�THE�"�����
5HE�PRE�PRODUCTION�MODEL�WE� LOOKED�
AT�IS�STILL� BADGED�WITH�THE�OLD�NAME��
"SIDE�FROM�THIS
�THE� LACK�OF�A�MANUAL�
AND�BUNDLED� SOFTWARE
� IT� IS�THE�ONE�
THAT�SHOULD�BE�SHIPPING�

%&4*(/&3�%3*7&4
*N�APPEARANCE�THE�"���� IS�VERY�MUCH�
LIKE�THE�"����HARD�DRIVE�� IT�COMES� IN�
A�SIMILARLY�STYLED
� THOUGH� PERHAPS

SMARTER
�CASE
�AND�USES�ANOTHER�
$OMMODORE� j#RICKk� POWER�SUPPLY�
-IKE�THE�"���� IT�CAN�BE�EXPANDED�TO�
�.B�OF�'AST�3".�WITH�THE�ADDITION�OF�
A�MEMORY�CARD�

"T�THE�FRONT� IS�THE�$%�30.�
DRIVE�AND�AN�EJECT�BUTTON��4LIGHTLY�
BELOW�THIS� IS� A�HEADPHONES�SOCKET
�
A�VOLUME� KNOB�THAT�DOUBLES�UP�
AS�AN�ON�OFF�SWITCH
� AND�TWO�
LIGHTS�� A�POWER�LIGHT�AND�A�DRIVE�
ACTIVITY�LIGHT�

"T�THE�BACK�ARE�THE�CONNECTORS�
FOR�POWER�AND�AUDIO��5HERE�ARE�TWO�
SETS�OF�AUDIO�SOCKETS�� ONE� IS�
CONNECTED�TO�THE�AUDIO�OUT�ON�THE�
"MIGA�����BY�A�PAIR�OF�SUPPLIED�
LEADS
� AND�THE�OTHER�IS�THE�COMBINED�
$%�AND�"MIGA�AUDIO�OUT�TO�CONNECT�
TO�A�MONITOR�OR�STEREO�AMPLIFIER�
5HERE� IS�ALSO�AN�EXPANSION�SLOT�� THE�
SAME�SLOT�AS�FOUND�ON�THE�$%57�

$URRENTLY�THERE�ARE�NO�CARDS�
AVAILABLE�TO�THE� PUBLIC�THAT�USE�THIS�
SLOT
� ALTHOUGH�DEVELOPERS�HAVE�HAD�
$%57�4$4*� CARDS�FOR�QUITE�SOME�TIME�
NOW��0NE�OF�THESE�CAN�BE�PLUGGED�
INTO�THE�"���kS�EXPANSION� SLOT�
WITHOUT�PROBLEMS
�ENABLING�A�4$4*�
DRIVE�TO�BE� LINKED�UP�TO�THE�"MIGA�� *T

5GD�CHROK@X�SG@S�XNTgKK�RDD�VGDM�OK@XHMF�@M�@TCHN�$%��5GDQD�@QD�MN�BNMSQNKR�
NM�SGD�CQHUD
�RN�OK@X
� E@RS�ENQV@QC�@MC�RN�NM�@QD�G@MCKDC�AX�LNTRD�BKHBJR

DOES�NOT�SEEM�POSSIBLE�TO� LINK�BOTH�
THE��.B�EXPANSION�MEMORY�AND�THE�
4$4*�CONTROLLER�TO�THE�"����TOGETHER�
AT�THE�MOMENT�

*NSTALLATION�OF�THE�UNIT�IS�SIMPLE�� �
IF�YOU�HAVE�AN�"����1LUS�� �JUST�PLUG�
IN�AND�GO��5HEREkS�A�PROBLEM�WITH�
EARLIER�"MIGAS
� SINCE�MOST�$%57�
TITLES�NEED��.B�OF�$HIP�3".�TO� RUN��
4O�A��.B�$HIP�3".�MODIFICATION� IS�
NEEDED� IF�THE�"���� IS�TO�BE�ANYTHING�
MORE�THAN�AN�EXPENSIVE�AUDIO�$%�
PLAYER�

0N�START�UP
�THE�FLASHY�ROTATING�
$%57�LOGO� IS�DISPLAYED�� 'ROM�NOW�ON�
THE�"MIGA�OPERATES�AS�A�$%57
�
ALTHOUGH�THE�FLOPPY�DRIVE� IS�STILL�
ACTIVE�AND�NORMAL�SOFTWARE�CAN�BE�
LOADED��4HOULD�ANYTHING�NOT�WORK�
WITH�THE�"���� IT�CAN�BE�SWITCHED�OFF
�
RETURNING�THE�"MIGA�TO�NORMAL�
WITHOUT�THE�NEED�TO�DETACH�THE�DRIVE�

5)&�%*''&3&/$&�&/(*/&
5HERE�ARE�DIFFERENCES�BETWEEN�THE�
$%57�AND�THE�"����DRIVE��5HE�"����
DOES�NOT�HAVE�THE�$%57�VIDEO�SLOT�

!E�@E�@E�@E>KDBP
*SgR�HLONQS@MS�SN�QDLDLADQ�SG@S�VG@S�
VD�R@V�V@R�@�OQD�OQNCTBSHNM�LNCDK�� �
SGD�UDQRHNM�VGHBG�FNDR�NM�R@KD�RGNTKC�
AD�SGD�R@LD
�ATS�HS�L@X�MNS�AD�
5GDQD�L@X�VDKK�AD�SDBGMHB@K�
@CITRSLDMSR
�ONRRHAKX�DUDM�@�ETQSGDQ�
M@LD�BG@MFD�

"R�XDS
�@�OQHBD�G@R�MNS�ADDM�EHWDC��
*S�*R�GNODC�SG@S�SGD�"����VHKK�RDKK�ENQ�
TMCDQ�[�����[����RDDLR�SN�AD�@�
KHJDKX�EHFTQD�

/DHSGDQ�G@R�@�QDKD@RD�C@SD�ADDM�
BNMEHQLDC
�@KSGNTFG�VD�DWODBS�*S�SN�AD�
NTS�AX�SGD�DMC�NE�"OQHK�NQ�SGD�
ADFHMMHMF�NE�.@X�

'HM@KKX
�VD�@RJ�NTQ�QD@CDQR�MNS�SN�
OGNMD�$NLLNCNQD�@RJHMF�ENQ�@�
QDKD@RD�C@SD�� �SGD�K@RS�SGHMF�SGD�
ODNOKD�SGDQD�V@MS�HR�SGNTR@MCR�NE�
B@KKR�@ANTS�@�OQNCTBS�SG@SgR�MNS�DUDM�
@U@HK@AKD�XDS��8Dg)�JDDO�XNT�ONRSDC�
VHSG�CDS@HKR�@R�RNNM�@R�VD�FDS�SGDL�
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5GD�"����$%�30.�CQHUD�HM�@KK� HSR�FKNQX��5GD�OQNSNSXOD�LNCDK�VD� KNNJDC�@S�
V@R�RSHKK�A@CFDC�@R�@M�"�����"R�B@M�AD�RDDM
�SGD�RSXKHMF�HR�RHLHK@Q�SN�SGD�
"����G@QC�CQHUD�� �SNN�A@C�XNT�B@MgS�G@UD�ANSG�MDWS�SN�D@BG�NSGDQ
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"ND�THIS�IS�IT�� �THE�VERY�INNARDS�OF�THE�BEAST��4ADLY
�THE�LASER�IS�NOT�VISIBLE
�
BUT�YOU�CAN�BE�SURE�IT kS�THERE
�READY�TO�READ����.B�FROM�A�SINGLE�DISK

5HIS�SLOT�IS�FOR�ADDING�THE�
$OMMODORE�"DVANCED�7IDEO�.ODE�
CARD
�WHICH
� USING�THE�SAME�
TECHNOLOGY�AS� IN�%IGITAL�$REATIONS�
%$57�	SEE�THE� REVIEW�ON�PAGE����FOR�
DETAILS

�GIVES�$%57�A�PSEUDO����BIT�
GRAPHICS�CAPABILITY�� *T�IS� POSSIBLE�TO�
GET�AROUND�THIS�BY�ADDING�A�%$57�BOX�
TO�THE�"MIGA
� BUT�THIS� IS� LESS�THAN�
COST�EFFECTIVE��FOR�THE�PRICE�OF�A�%$57�
BOARD�YOU�COULD�GET�A�NEW�$%57�AND�
AN�"7.�CARD�

"NOTHER�DIFFERENCE� IS�THE� LACK�OF�
A�3".�CARD�SLOT�ON�THE�"����� /OT�TO�
BE�CONFUSED�WITH�A�3".�EXPANSION�
SLOT
� THE�3".�CARD�SLOT�IS�USED�BY�
SOME�OF�THE�EARLIER�TITLES�FOR�
RECORDING�SAVED�GAME�POSITIONS��"T�
ANY�RATE
�THE�3".�CARDS�ARE�NOT�
WIDELY�AVAILABLE�

.OST�IMPORTANTLY
�THE�"���� LACKS�
$%57kS�BUTTONS�TO�DIRECTLY�CONTROL�
AUDIO�$%S��0N�THE�$%57�IT�IS�
POSSIBLE�TO� PLAY�AN�AUDIO�DISC�WHILST�
PLAYING�A�GAME� LOADED�FROM�FLOPPY��
ON�THE�"����THIS�IS�DIFFICULT
� IF�
NOT�IMPOSSIBLE�

50.03308�4�8)*3-
8ITH�THE�"����DRIVE�THE�"MIGA� IS�
OPEN�TO�A�WHOLE�NEW�WORLD�OF�$%�
MEDIA�� 'OR�A�START
� IT�CAN�PLAY�
STANDARD�$%�AUDIO�DISCS��5HE�AUDIO�
QUALITY�IS�QUITE�GOOD��8HILE�NOT�QUITE�
UP�TO�THE�STANDARD�OF�TOP�OF�THE�
RANGE�DEDICATED�$%�"UDIO�PLAYERS�
THAT�HI�FI�FANATICS�BUY
�THE�1ANASONIC��
BUILT�MECHANISM�PROVIDES�BETTER

SOUND�THAN�MOST�OF�THE�CHEAP�AND�
CHEERFUL� PLAYERS�FOUND� IN�THE�HIGH�
STREET�CHAINS�

*N�ADDITION
�THE�"MIGA����� LINKED�
TO�THE�"����DRIVE� IS�ONE�OF�THE�FEW�
SYSTEMS� IN�THE�WORLD�THAT�CAN�PLAY�
THE�$%�(�AND�$%�.*%*�DISCS��$%�(�
	$OMPACT�%ISK�1LUS�(RAPHICS
� IS�A�
FORMAT�THAT�COMBINES�SIMPLE�
GRAPHICS�WITH�STANDARD� AUDIO�DISCS��
5HERE�ARE�SEVERAL� ,ARAOKE�DISCS�ON�
RELEASE�ALREADY�USING�THIS�FORMAT
�
AND�8ARNER�/EW�.EDIA�HAS�JUST�
RELEASED� A� RANGE�OF�CLASSICAL�MUSIC�
USING�THIS�FORMAT�

$%�.*%*� IS�A�SIMILAR�FORMAT
�
EXCEPT�THAT�.*%*� INFORMATION� IS�ALSO�
INCLUDED�ALONGSIDE�THE�AUDIO�

5HE�MAIN�USE�OF�THE�"����DRIVE
�
OF�COURSE
�WILL�BE�TO�PLAY�$%57�MULTI�
MEDIA�DISCS�� �ESSENTIALLY�"MIGA�
PROGRAMS�WITH�UP�TO����.B�OF�DISC�
SPACE�CONTAINING�DATA�OR�AUDIO�TRACKS��
5HE�POTENTIAL�OF�THIS�SYSTEM�IS�ONLY�
BEGINNING�TO�BE�TAPPED
�YET�ALREADY�
THERE�ARE�REFERENCE�WORKS�WHICH�DO�FAR�
MORE�THAN�THE�MEDIUM�OF�PAPER�EVER�
COULD�� NOT�ONLY�CAN�YOU�RETRIEVE�
INFORMATION�ON�A�SUBJECT
�YOU�CAN�VIEW�
DIGITISED�PICTURES�OF�IT
�WATCH�
ANIMATIONS�OF�IT
� HEAR�RELATED�SOUNDS�
AND�PIECES�OF�MUSIC
�AND�SEARCH�FOR�
INFORMATION�CONNECTED�WITH� IT�

+UST�ABOUT�EVERY�$%57�TITLE�WORKS�
WITHOUT�FAULT�ON�THE�"����DRIVE�
5HERE�ARE�EXCEPTIONS��*OMC=�*;E?L�
RELIES�ON�THE�NUMERIC�KEYPAD�HAVING�
������AT�THE�TOP�AND�������AT�THE

BOTTOM
�WHEREAS�ON�THE�"MIGA�
KEYBOARD� IT kS�THE�OTHER�WAY�AROUND��
"N� j"����COMPATIBLEk�VERSION�WILL�
SOON� BE�AVAILABLE��0THER�PROBLEMS�
WERE�MORE�SERIOUS�� 1B?�1CG?�)CH?�I@�
%CMNILS�SERIES�WOULD� NOT�WORK�ON�AN�
"����1LUS�CONNECTED�TO�AN�"����
DRIVE
� ALTHOUGH� IT�WORKED�FINE�WITH�A�
STANDARD�����,ICKSTART�MACHINE�

/EW�$%57�TITLES�ARE�ALL�BEING�
TESTED�WITH�THE�"����DRIVE�BEFORE�
DISPATCH�TO�PREVENT�THIS�TYPE�OF�
PROBLEM�OCCURRING�IN�FUTURE�

4)011&3�4&;�:&")�
5HE�"����$%�30.�DRIVE� IS�AN�
EXCITING�PRODUCT�THAT�MANY�"MIGA�
OWNERS�HAVE�BEEN�EAGERLY�AWAITING�

%ESPITE�A�FEW�MINOR�COMPLAINTS� IT�IS�
DEFINITELY�WORTH�GETTING�� *F�YOU�HAVENkT�
ALREADY�GOT�A�HARD�DRIVE�YOU�CAN�ADD�
ONE�CHEAPLY�TO�THE�"����� *F�YOU�HAVE�
GOT�ONE�THEN� IT�MIGHT�BE�AN� IDEA�TO�
WAIT�UNTIL� A�MODEL�WITH� A�THROUGH�PORT�
IS� RELEASED�	WHICH
� IF�THERE� IS�ENOUGH�
PRESSURE
�$OMMODORE�WILL� ALMOST�
CERTAINLY�HAVE�TO�DO
�

"LTHOUGH�AN�EXACT�DATE� IS�YET�TO�
BE�FIXED
�THE�"����SHOULD� BE�ON�THE�
STREETS�BY�.AY�� �LOOK�OUT�FOR�IT�AT�THE�
�GCA;�0BIJJ?L�0BIQ
�"N�EXACT�PRICE�
HAS�SO�FAR�NOT�BEEN�FINALISED
� BUT�
IT� IS�$OMMODORE�S� INTENTION�TO�
RELEASE� IT�AT�UNDER�^���
� TO�WHICH�
�GCA;�0BIJJ?L�CAN�ONLY�REPLY�jTHE�
PRICE� IS� RIGHTk �

"LTHOUGH�THE�"����*S�
UNDOUBTEDLY� �A�GOOD�THING�
�
THERE�ARE�ONE�OR�TWO�POINTS �
'IRSTLY
�OWNERS�OF�STANDARD�"MIGA����S�WILL
�IF�
THEY�HAVEN�T�ALREADY�DONE�SO
�HAVE�TO�UPGRADE�

�� �� ��� ��
USED�FOR�GRAPHICS�AND�SOUND
��"LTHOUGH�THE�"����
*TSELF�DOESN�T�REQUIRE�THIS
�MOST�OF�THE�$%57�
PROGRAMS�DO��6PGRADING�INVOLVES�OPENING�THE�
lll� �� l� �� �

$OMMODORE�RECOMMENDS�THAT�A�DEALER�CARRIES
OUT�THE�MODIFICATION��0LDER�MACHINES�WILL�ALSO

���� �
�� �� �� l� ��
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EXPANSION�BUS�� IN�PARTICULAR�A�HARD�DISK�DRIVE

FROM*N� ES�
���� �� l� �

SUFFER�NO�REAL�HARDSHIP�� �A�4$4*�CARD�WILL�SOON�BE

DRIVE�TO�BE�ADDED�CHEAPLY��0THERS�CAN�ONLY�HOPE�
V

"T�PRESENT
�"MIGA�����
�����AND�����
�� 
� �� 
� ��� 
� l�� �� 7� V � �

c�� �� � � � � c

�� �
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AND�LINKING�IT�TO�THE�"MIGA�VIA�THE�1ARNET�NETWORK�
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� DESPATCH� IS�NORMALLY�
W ITHIN � �� � HOURS�O F�RECEIPT�O F�CLEARED� PAYMENT�� 1RICES�ARE�CORRECT�
A T�TIME�O F�GOING� TO �PRESS
� HOWEVER
� WE�ARE�SOMETIMES�FORCED� TO�
CHANGE� THEM 
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$ONSIDER�THE�CONSIDERING�DONE�
*F�YOU�HAVE�A�NEED�FOR�A�PEN� PAL�

THEN�SEND�YOUR�NAME
� ADDRESS�AND�
INTERESTS�TO�� j"MIGA�4HOPPER�1EN�
1ALSk 
� ��
�.ONMOUTH�4T
� #ATH�#"��
�#8��8EkLL� RUN� IT�AS�A�FREE�SERVICE�
BUT�PLEASE�BEAR�WITH� US�WHILE�WE�GET�
ENOUGH� RECIPIENTS�TO�FILL� A� PAGE��5RY�
AND� KEEP�YOUR�INTERESTS�TO����WORDS�
OR�SO�

"ND�BEFORE�ANY�OF�YOU�GET�ANY�
BRIGHT� IDEAS�ABOUT�SETTING�UP�A�
PIRATING�OUTFIT�� �AND� *� DONkT �THINK�FOR�
ONE�MOMENT�THAT�ANY�OF�YOU�CIVILISED�
SOULS�WOULD�ENTERTAIN� SUCH�AN�ABUSE�
OF�OUR�SERVICE�� �PLEASE�DONkT� LIST�ONE�
OF�YOUR�INTERESTS�AS� jSWAPPING�
SOFTWAREk�� �WE�JUST�WONkT � RUN�
ANYTHING�THAT�SMACKS�OF�PIRACY�
1UBLIC�DOMAIN� AND�DEMOS�ARE�0,�� �
GAMES�AND�APPLICATIONS�ARE�MOST�
DEFINITELY�NOT�

$%57�61(3"%&
)@UHMF�NVMDC�@M�"����ENQ�@�BNTOKD�
NE�XD@QR�@MC�VHSG�SGD�@QQHU@K�NE�SGD�
$%57�*� SGNTFGS�fSGHR� HR� HSg�

*� HMUDRSDC�LX�G@QC�D@QMDC�B@RG�
HM�SGD�$%57�VGHBG�*�TRD�VHSG���CHRJ�
CQHUDR
� HMEQ@�QDC�LNTRD
�5Q@BJDQA@KK
�
JDXAN@QC
�LNCDL�DSB�

*�SGHMJ�HS�R�@�E@MS@RSHB�L@BGHMD�
*S�QTMR�LNRS�NE�LX�"LHF@�RNESV@QD�
@MC�*�OKNCCDC�@V@X�VHSG�HS�PTHSD�
G@OOHKX�� �TMSHK�$GQHRSL@R�@QQHUDC�
VHSG�SGD�"����1KTR�

8NQJADMBG���G@R�RTCCDMKX�
L@CD�LX�L@BGHMD�f0KC�G@Sg��"R�@�
RDQHNTR�"LHF@�TRDQ�*�@L�CHRL@XDC�
SG@S�*�@OOD@Q�SN�AD�RSTBJ�VHSG�
8NQJADMBG�����NM�LX�$%57��
4TCCDMKX�DUDQXNMD� *R�S@KJHMF�
f8NQJADMBG����@MC� *gL� KDES�NTS�HM�
SGD�BNHC��8G@S�*�VNTKC� KHJD�SN�JMNV�
HR�SGHR�

8G@S�@QD�$NLLNCNQD�HMSDMCHMF�
SN�CN�VHSG�ODNOKD�KHJD�LXRDKE�VGN�
G@UD�RSTBJ�VHSG�SGDL�SGQNTFG�SGHBJ�
@MC�SGHM �8HKK�@M�TOFQ@CD�AD�
@U@HK@AKD�ENQ�SGD�$%57 �0Q�G@UD� *
�
@KNMF�VHSG�@ANTS������NSGDQR�
	$NLLNCNQDgR�EHFTQDR�ENQ�$%57R�
RNKC�ADENQD�$GQHRSL@R

� ADDM�RNKC�@�
CTLLX 

(@QX�)NV@QSG�
#NKSNM

"S�FAR�AS� *kM�AWARE�THERE�WILL� BE�A�
HELLUVAN� UPGRADE�AVAILABLE�FOR�$%57

IN�THE�NEXT�TWO�YEARS�� /O� LESS�THAN�A�
NEW�CHIPSET�WHICH�WILL� BRING�FULL�
MOTION�VIDEO�TO�YOUR�SCREEN�� #UT� *�
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,NOWING�THE�- �#ILG;N�CREW�*�THINK�
WE�CAN�SAFELY�SAY�THE�MISTAKE�WAS�A�
GENUINE�TYPO�� #UT�THE� REST�OF�YOUR�
POINTS�DO�MAKE�A�GREAT�DEAL�OF�
SENSE��$%57kS�SUCCESS�OR�FAILURE�
RESTS�ON� PROFILE�� �AND�PROFILE�COSTS�
CASH�� �LOTS�OF�ADVERTISING�DOSH�� $%
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.AGNETIC�FIELDS�WERE� INDEED�THE�
PROBLEM
� #RIAN
� BUT�DON�T�WORRY�� �
THEY�WON�T�HAVE�CAUSED� LONG�TERM�
DAMAGE��"�FIVERkS�ON� ITS�WAY�TO�YOU�

"NY�OTHER�READERS�WITH� HANDY�
TIPS
�NO�MATTER�HOW�EMBARRASING
�
SHOULD�SEND�THEM�TO�
h� *�CAN� LAUGH�ABOUT�IT�NOW�
�"MIGA�
4HOPPER
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OQNBDRRNQ�TKSHL@SD�ATXDQRg�
FTHCD
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5HAT�WAS�������OF�-LI4LCN?

4INCE�THEN�/EW�)ORIZONS�HAS�BEEN�
WORKING�HARD�TO�MATCH�THE�PROGRAM�S�
PERFORMANCE�TO�THE�PROMOTIONAL�
PROPAGANDA
� AND�HAS� RELEASED�����

-LI4LCN?� IS�A�8HAT�:OU�4EE�LS��
8HAT�:OU�(ET�	8:4*8:(
� jWIZZYWIGk
�
WORD�PROCESSOR��5HIS�MEANS�THAT�YOU�
CAN� LAY�OUT�YOUR�DOCUMENT�ON�THE�
SCREEN
� AND�WHEN�YOU�SEND� IT�TO�THE�
PRINTER�WHAT�YOU�GET�ON�THE�PAPER�IS�
WHAT�YOU�SEE�ON�THE�SCREEN�

5HESE�DAYS�8:4*8:(�MEANS�
MULTIPLE�FONTS� IN�MULTIPLE�SIZES
�
COLOUR
� PICTURES
�AND�COMPLETE�
FREEDOM�TO�PUT�TEXT�OR�GRAPHICS�
ANYWHERE�YOU�WANT�ON�THE�SCREEN
�
AND�STILL� HAVE� IT�APPEAR�EXACTLY�THE�
SAME�ON�THE�PRINTED�PAGE��"S�USERS�
BECOME�MORE�SOPHISTICATED�AND�
DEMAND�GREATER�FREEDOM�AND�POWER
�
SO�WORD�PROCESSORS� HAVE�MOVED�WITH�
THE�TIMES�TO�SATISFY�A�HUNGRY�MARKET�

'3&&�&913&44*0/
-LI4LCN?��
��HAS�MANY�POWERFUL�
FEATURES��0N�THE�TEXT�EDITING�FRONT�YOU�
CAN�OPEN�UP�TO� ���DOCUMENTS�AT�
ONCE
�TWO�MORE�THAN�PREVIOUSLY
�WITH�
FREEDOM�TO�CUT�COPY�TEXT�AND�
PICTURES�BETWEEN�DOCUMENTS�

.ARKING�BLOCKS
�WHICH� IN� SOME�
WORD�PROCESSORS�CAN�BE�A�REAL� DRAG�
	LITERALLY

� IS�MADE�EASY�IN�-LI4LCN?�
AS�SPECIAL�COMBINATIONS�OF�KEY�
PRESSES�AND�MOUSE�CLICKS�CAN�
QUICKLY�MARK�A�WORD
� SENTENCE
�
PARAGRAPH�OR�THE�WHOLE�DOCUMENT��

DOUBLE�CLICK�ON�A�WORD�AND� IT�IS�
HIGHLIGHTED�AS�A�BLOCK��TRIPLE�CLICK�ON�
A�WORD� AND�THE�SENTENCE�THAT�
CONTAINS�THAT�WORD� IS�HIGHLIGHTED��TO�
SELECT�THE�PARAGRAPH�THAT�CONTAINS�
THAT�WORD
� HOLD�DOWN�THE�"LT�KEY�AND�
DOUBLE�CLICK�ON� IT
�"LT�AND�TRIPLE�CLICK�
TO�SELECT�;FF�THE�TEXT��0N�TOP�OF�THIS�
YOU� CAN�SELECT�ANY�SECTION�OF�TEXT�

'OR�THOSE�WHO�DONkT �LIKE�TAKING�
OUR�HANDS�FROM�THE�KEYBOARD�WHILE�
EDITING
� THERE�ARE�KEYBOARD�
EQUIVALENTS�USING�COMBINATIONS�OF�
$TRL
� 4HIFT
�"LT�AND�THE�ARROW�KEYS�

.OVING�ABOUT�A�DOCUMENT�IS�
QUICK�AND�EASY
�EITHER�BY�CURSOR�KEYS�
OR�SCROLL� BARS��"LL�THE�EXPECTED�TEXT�
EDITING�FEATURES�ARE�PRESENT��5YPING�
TEXT�INTO�-LI4LCN?�IS�A�PLEASURE
� AND�
THE�EASY�TO�USE�BLOCK�TOOLS�HELP�TO�
SPEED�UP�EDITING�AND�CORRECTING�

5)&�/&&%�'03�13&$*4*0/
-AYING�OUT�OR�FORMATTING�IS�MORE�
COMPLEX�� 'INE�TUNING�DEMANDS�
PRECISION�TOOLS�� �YOU�NEED�TO�ACQUIRE�
EXPERTISE�TO�GET�THE�BEST�FROM�THEM�

5HE�EASY�PART�IS�CHOOSING�YOUR�
FONTS��-LI4LCN?��
� �SAYS� IT�CAN�
HANDLE�MORE�THAN���
����SYSTEM�
FONTS
� A�DIFFICULT�ONE�TO�CHECK�BUT�*kVE�
GOT�A�FEW�HUNDRED�AND� IT�GAVE�ME�
ACCESS�TO�ALL� OF�THEM��6NDER�
8ORKBENCH�����YOU�ARE� LIMITED�TO�
STANDARD�"MIGA�SCREEN�FONTS
� OF�
COURSE
�FOR�WHICH�YOU�NEED�A�BITMAP�
FILE�FOR�EACH�POINT�SIZE�YOU�WANT�TO�
USE
� BUT�WITH�8ORKBENCH��� INSTALLED�
-LI4LCN?�TAKES�ADVANTAGE�OF�THE� NEW�
$OMPUGRAPHIC�FONT�AND�AUTOMATIC� RE�
SCALING�FEATURES
�MAKING�THE�FONTS�
SYSTEM�EVEN�MORE�FLEXIBLE�

1LAIN
�#OLD
� *TALIC
� 6NDERLINE
�
4HADOW
�4UBSCRIPT�AND�4UPERSCRIPT�
STYLES�ARE�AVAILABLE
� AND� IF�YOUkVE�GOT�
A�COLOUR�PRINTER�YOU�CAN�DIP� INTO�THE

5DWS�@MC�FQ@OGHBR�B@M�AD�LHWDC�NM�SGD�O@FD
�ATS�RBQDDM�QDEQDRG�RKNVR�
CNVM�BNMRHCDQ@AKX�@MC�EKNVHMF�SGD�SDWS�@QNTMC�SGD�OHBSTQDR�HR�G@QCDQ�
VNQJ�SG@M�*S�RGNTKC�AD

. @ Q J � L X �
8 N Q C RCOLOUR�SUB�MENU�AND�

PICK�TEXT�OUT� IN�#LACK

3ED
�:ELLOW
�(REEN

$YAN
� #LUE�OR�.AGENTA�
"�COMPLETE�TEXT�MNSF?�� �
A�COMBI�NATION�OF�FONT
� STYLE�AND�
COLOUR�� �CAN�BE� RETAINED�AND� LATER�
APPLIED�TO�ANOTHER�PASSAGE�OF�TEXT�
WITH� A�SINGLE�MENU�SELECTION� INSTEAD�
OF�THE�THREE� IT�NORMALLY�REQUIRES�

&ACH�PARAGRAPH�CAN�HAVE� ITS�OWN�
FORMAT
� FIXED�BY�POSITION�MARKERS�ON�
THE�SINGLE� RULER�ACROSS�THE�TOP�OF�THE�
DOCUMENT�WINDOW�� -IKE�TEXT�STYLES
�
PARAGRAPH�FORMATS�CAN�BE� RETAINED�
AND�APPLIED�TO�OTHER�PARAGRAPHS�

5HE�RULER� IS�WHERE� INDENTS
�
OUTDENTS�AND�TAB�POSITIONS� ARE�
SPECIFIED
� INCLUDING�DECIMAL�TABS�FOR�
LINING�UP�TABLES�OF�NUMBERS� UNDER�
THE�DECIMAL� POINT�

5EXT�CAN�BE�ALIGNED� LEFT
� RIGHT
�
CENTRE�OR�FLUSH�JUSTIFIED
� AND� LINE�
SPACING�CAN�BE�SET�QUICKLY�TO�SINGLE
�
SINGLE�AND�A�HALF
�DOUBLE�OR�A�POINT�
SIZE�OF�YOUR�CHOICE��"N� AUTOMATIC�
BLANK�LINE�CAN�BE�GENERATED� BEFORE�OR�
AFTER�A�PARAGRAPH
�OR�BOTH� IF�YOU� LIKE
�
SAVING�YOU�THE�TROUBLE�OF�PRESSING�
3ETURN�TWICE�BETWEEN� PARAGRAPHS�

8HAT�IT�WONkT �DO� IS�AUTOMATIC�
HYPHENATION
�WHICH� IS�USEFUL� FOR�FLUSH�
JUSTIFIED�TEXT
�ESPECIALLY�IF�LAID�OUT�IN�
NARROW�COLUMNS�� 3IVAL�8:4*8:(�
PACKAGES�"R=?FF?H=?��AND�4IL>QILNB�
CAN�HYPHENATE
� ALBEIT�ONLY�TO�A�VERY�
SIMPLE�SET�OF�RULES
� BUT�THIS� IS�BETTER�
THAN�THE�EXCEPTIONALLY�TEDIOUS�TASK�
OF�HAVING�TO�HYPHENATE�MANUALLY�

1AGE�SIZE�CAN�BE�ANYTHING�FROM�
�IN� BY��IN�TO���IN�BY���IN�� .ARGINS�
CAN�BE�SET�ALL� ROUND
� OF�COURSE
� AND�
HEADERS�AND�FOOTERS�ARE�CATERED�FOR�
NICELY�� �YOU�DONkT �NEED�TO�SPECIFY

SIZES�FOR�THEM
�YOU�EDIT�THEM�AND�
THEY�BECOME�AS�DEEP�AS�HOWEVER�
MANY�LINES�OF�TEXT�YOU�TYPE� INTO�
THEM��)EADERS�AND�OR�FOOTERS�ARE�ON�
OR�OFF�FOR�THE�WHOLE�DOCUMENT
� EXCEPT�
FOR�AN� INITIAL� jTITLE k� PAGE�WHICH
� IF�
HEADERS�AND�FOOTERS�ARE�SWITCHED�ON
�
CAN�BE�PRINTED�WITHOUT�THEM�

-LI4LCN?�CATERS�FOR�FACING�PAGES
�
SWAPPING�THE� LEFT�AND� RIGHT�MARGIN�
SETTINGS�FOR�ODD�AND�EVEN�PAGES��:OU�
CAN�ALSO�SPECIFY�A� jBINDINGk�MARGIN�
WHICH�ACTS�AS�AN�AUTOMATIC�AND�EXTRA�
LEFT�OR�RIGHT�MARGIN� 	ON�SCREEN�AS�WELL�
AS�TO�THE�PRINTER
�DEPENDING�ON�
WHETHER�THE�PAGE�IS�ODD�OR�EVEN� IF�
YOU� HAVE�SELECTED�ODD�EVEN�PAGES
�
OR
�AN�EXTRA� LEFT�MARGIN� IF�ODD�EVEN�
PAGES� IS�NOT�SELECTED�

5EXT�CAN�BE�IN�UP�TO�FIVE�
COLUMNS
�ARRANGED�ON�SCREEN�WITH�
EDITING�FREEDOM
�AND�THESE�CAN�BE�
SNAKING�COLUMNS�	AS� IN�THIS�MAG�
AZINE
� FROM�THE�TOP�TO�THE�BOTTOM�OF�
THE� PAGE
�THEN�BACK�TO�THE�TOP�AND�
SO�ON
�OR�SIDE�BY�SIDE�COLUMNS�WHERE�
EACH�PARAGRAPH� IS� LAID�OUT�TO�THE�
RIGHT�OF�THE�PREVIOUS�ONE�

#&55&3�(3"1)*$4
-LI4LCN?��
� �WILL� IMPORT�ANY� *''�*-#.�
UP�TO�)".� 	�
����COLOURS

� AND�
ALTHOUGH� PICTURES�ARE�DISPLAYED� IN� UP�
TO����COLOURS
�THE�ORIGINAL�COLOUR�
INFORMATION� IS� RETAINED� AND�USED�
WHEN�PRINTING�THE�DOCUMENT�

5HIS� IS�A�MAJOR�IMPROVEMENT�ON�
THE�PREVIOUS�VERSION
�WHICH�WOULD�
IMPORT�UP�TO�)".�BUT�PRINT�ONLY�UP�TO

'NQ�SGD�ADRS�8:4*8:(�QDOQDRDMS@SHNM�NE�OHBSTQDR
�@����KDUDK�FQDXRB@KD�
VNQJR�UDQX�VDKK

,70B�?@><8A4�;84A�8=�B74�;0B4AB�
@4;40A4�>5�&@>E@8B4�� 455�,0;:4@

�ERS��GUIDE
� *�CRITICISED�
 RPRICED�AND�UNDERPOWERED
�AND�CALLED� IT��A�BIG�
APPOINTMENT��BECAUSE�THE�ADVERTS
�PACKAGING�
J �MANUAL�PROMISED�SO�MUCH�

AT�WAS�d������ OF�1RO8RITE�� 4INCE�THEN�/EW�
RIZONS� HAS� BEEN�WORKING�HARD�TO�MORE�CLOSELY�
ITCH�THE�PROGRAM�S�PERFORMANCE�TO�THE�
�MOTIONAL�PROPAGANDA
�AND�HAS� NOW�RELEASED

O8RITE� IS� A�8HAT�:OU�4EE�LS�8HAT�:OU�(ET�
�:4*8:(
�PRONOUNCED��WIZZYWIG�
�WORD�
XESSOR��5HIS�MEANS�THAT�YOU�CAN�LAY�OUT

YOUR�DOCUMENT�ON�THE�
SCREEN
�AJID�WHEN�YOU�
SEND�IT�TO�THE�PRINTER
WHAT�YOU�GET�ON�THE�PAPER�IS�WHAT�YOU�SEE�ON�THE�SCREEN�

#UT�8:4*8:(�HAS�COME�TO�MEAN�MORE�THAN�THAT��5HESE�DAYS� IT�MEANS�
MULTIPLE�FONTS� IN�MULTIPLE�SIZES
�COLOUR
�PICTURES
� AND�COMPLETE�FREEDOM� TO�
PUT�TEXT�OR�GRAPHICS�ANYWHERE�YOU�WANT�ON�THE�SCREEN
�AND�STILL�HAVE� IT�
APPEAR�EXACTLY� THE�SAME�ON�THE�PRINTED�PAGE��"S� USERS�BECOME�MORE�
SOPHISTICATED�AND�DEMAND�GREATER�FREEDOM�AND�POWER
� SO�WORD�
PROCESSORS� HAVE�MOVED�WITH�THE�TIMES� TO�SATISFY�A�HUNGRY�MARKET�

'�REEDOM�OF�EX�PRES�S�IO�N

1RO8RITE�V����HAS�MANY�POWERFUL�FEATURES� 0N�THE�TEXT�EDITING�FRONT� IT�WILL�
ALLOW� UP�TO� ���DOCUMENTS�OPEN�AT�ONCE
�TWO�MORE�THAN�THE�PREVIOUS�
VERSION
�WITH�COMPLETE�FREEDOM�TO�CUT�OR�COPY� TEXT�AND�PICTURES�FROM�ONE�
DOCUMENT� INTO�ANY�OTHER@@@@@� @@@@@@@@@@@@@@@@ @@@@@@@@@@@@@@@
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EIGHT�ACTUAL�COLOURS�OR�GREYSCALES
�
USING�BUILT�IN�DITHER�PATTERNS�TO�
SIMULATE�THE� REST�

���� RETAINS�MORE�THAN�THE�
ORIGINAL�COLOUR�INFORMATION
� IT�RETAINS�
;FF�THE�PICTURE�DATA
� SO� IF�YOU�SCALE�
SOMETHING�SMALL� AND�THEN�MAKE� IT�
LARGER�AGAIN
�THE�
SMALL�ON�SCREEN�
IMAGE� ISNkT �SCALED�
UP�TO�PRODUCE�A�
BLOCKY�BIGGER�
PICTURE�	WHICH� IS�
WHAT�������DID

�
RATHER�THE�ORIGINAL�
DATA� IS� RE�SCALED
�
GIVING�A�BETTER�
GRAPHIC�ON�SCREEN�
AND�TO�THE�PRINTER�

0NE�SMALL�
ADDITION�TO����� IS�A�
BLESSING�� �BY�
DOUBLE�CLICKING�ON�A�
PICTURE� IT�REVERTS�TO�
ITS�ORIGINAL�SIZE
� IE�
WHEN�FIRST�IMPORTED�
5HIS� IS�A� LOT�FASTER�
THAN�DELETING�THE�
PICTURE�AND� RE�
IMPORTING�IT�AFTER�
YOUkVE�MADE�A�
PIGkS�EAR�OF�SCALING�
IT�AND�WANT�TO�START�FROM�SCRATCH�

1"-&55&�14:$)&%&-*"
-LI4LCN?�HAS�AN� INTERNAL� PALETTE��
"LTHOUGH�THIS�CAN�BE�USER�CONFIGURED
�
IT�REMAINS�FIXED�AND�CANkT �AUTO�
MATICALLY�ADJUST�TO�THE�PALETTE�OF�ANY�
PARTICULAR�PICTURE�YOU� IMPORT�� *NSTEAD�
-LI4LCN?�MATCHES�THE�COLOURS�OF�THE�
PICTURE�TO� ITS�OWN� PALETTE�AS�BEST�IT�
CAN��5HIS� RESULTS� IN�PSYCHEDELIA
� BUT�
REMEMBER�THAT�THE�COLOURS�SENT�TO�
THE�PRINTER�ARE�THE�ORIGINAL� COLOURS
�
NOT�THOSE�SEEN�ON�SCREEN�

"LTHOUGH�SOME�PICTURES�MAY� LOOK�
WEIRD
�YOU�CAN�ALMOST�ALWAYS�SEE�
WHAT�THEY�ARE�� IF�NOT�YOU�CAN�PLAY�
WITH�THE� PALETTE��"S�"MIGA�OWNERS�WE�
HAVE�TO� LIVE�WITH�THESE�COLOUR�
RESTRICTIONS�BECAUSE�WE�DONkT�YET�
HAVE�THE�TECHNOLOGY�TO�GIVE� US� BETTER�
COLOUR�FREEDOM��-LI4LCN?[S�COMPRO�
MISE�SENSIBLE��-LI4LCN?��
� �HAS�
BEEN�DESIGNED�TO�HANDLE�UP�TO�����
COLOURS�ON�SCREEN�FROM�A�PALETTE�OF�
�
�����4HOULD�FUTURE�"MIGA�
HARDWARE�SUPPORT�MORE�SCREEN�
COLOURS
�WORD�ON�THE�GRAPE�VINE� IS�
THAT� IT�WILL
�-LI4LCN?�MBIOF>�BE�ABLE�
TO�TAKE�ADVANTAGE�OF�IT�

5HE�PROGRAM�CAN�BE�CONFIGURED�
TO�BOOT�UP� IN�A� RANGE�OF�RESOLUTIONS
�
USING�ANY�NUMBER�OF�COLOURS�UP�TO�
THE�MAXIMUM�ALLOWED�BY�THE�CHOSEN�
RESOLUTION��0N�A� ����"MIGA
� )I3ES�
���COLOURS� IS�THE�BEST�VISUAL�
COMBINATION
� BUT�SCREEN� REFRESH�
SLOWS�TO�A�CRAWL� UNLESS�ACCELERATOR�
HARDWARE� IS�BEING�USED��THE�DEFAULT�
.ED3ES���COLOURS� IS� PROBABLY�THE�
COMBINATION
� ALTHOUGH�YOU�MIGHT�ALSO�
CONSIDER�OPENING�-LI4LCN?�ON�THE�
8ORKBENCH�SCREEN�TO�SAVE�MEMORY�

0N�8ORKBENCH���MACHINES�WITH�
THE�ENHANCED�CHIP�SET�	&$4
�YOU�CAN�
USE�THE�4UPER)I3ES�AND�1RODUCTIVITY�
SCREENS
� PROVIDED�YOU�HAVE�A�7("�OR�
MULTISYNC�MONITOR��-LI4LCN?�CAN�OPEN�
ON�A�8ORKBENCH��� PUBLIC�SCREEN�AND�
USE�THE�"4-�FILE� REQUESTER�

FACILITY�TO�A�SUBSEQUENT�VERSION�
"NOTHER�MORE�SERIOUS�WEAKNESS
�

IS�-LI4LCN?[S� INABILITY�TO�
AUTOMATICALLY�FLOW�TEXT�AROUND�
PICTURES
� ALTHOUGH�FOR�RECTANGULAR�
PICTURES�THIS�PRESENTS�ONLY�A�SMALL�
PROBLEM�AS�PARAGRAPH� INDENTS�AND�

MARGINS�CAN�BE�ADJUSTED�TO�
ACHIEVE�THE�DESIRED�EFFECT�
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�OQHMSDQ�ENMS�RTOONQS
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1ICTURES�CAN�BE�SCALED�AS�SMALL�
AS�YOU�WANT�� �RIGHT�DOWN�TO�A� L�� IN �
SQUARE�� �AND�AS�BIG�AS�THE�PAGE�
WIDTH�AND� LENGTH�� 6NFORTUNATELY�
-LI�4LCN?�WONkT� LET�YOU� jCROPk� A�
PICTURE�SO�THAT�ONLY�PART�IS�VISIBLE��
"LTHOUGH�ONLY�A�SMALL� FAILING
� *� CAN�
UNDERSTAND�/EW�)ORIZONSk� REASONS�
FOR�LEAVING�OUT�THE�FACILITY�� �IT� IS�EASY

&/)"/$&%�
13*/5*/(
5HE�WAY�-LI4LCN?�PRINTS�HAS�
BEEN�CHANGED
� AND�NOT�ONLY�
FOR�MORE�COLOURS� IN� PICTURES�
AS�MENTIONED�EARLIER�
5HERE� IS� NOW�SUPPORT�FOR�
1OST4CRIPT�� �BEFORE�YOU�HAD�
TO�BUY�AN�EXTRA� PACKAGE�
	1RO4CRIPT
�FOR�THIS�� 'OUR�
1OST4CRIPT�SCREEN�FONTS�ARE�
PROVIDED�� �5IMES

)ELVETICA
�$OURIER�AND�
4YMBOL�� � IN�SIZES�FROM���TO�
���POINTS�� .OST�1OST4CRIPT�
PRINTERS�HAVE�OTHER�FONTS�
BUIIT�IN
� AND�TO�BE�ABLE�TO�
ACCESS�THESE�YOU�WILL� NEED�
THE�SCREEN� FONTS�AND�
ASSOCIATED� j �METRICk� FILES��
8HERE�DO�YOU�GET�THEM�
FROM �5HE�����

SUPPLEMENTARY�MANUAL� SUGGESTS�YOU�
TRY�THE�-LI@?MMCIH;F�-;A?�DESKTOP�
PUBLISHING�PROGRAM�� ��SUGGEST�YOU�
WRITE�TO�/EW�)ORIZONS�AND�POLITELY�
ASK�THEM�WHY�YOU�SHOULD�SPEND�
^����ON�A� PROGRAM�YOU�PROBABLY�
DONkT �WANT
� SIMPLY�TO�GET�FONTS�A�
WORD� PROCESSOR�THAT�SUPPORTS�
1OST4CRIPT�SHOULD�COME�WITH�ANYWAY�

LNKIEOA@� OK� IQ?D @K?QIAJP� EJPK� = J U � KPDAN� +=NGEJC�
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TO�CUT�OUT�THE�PART�OF�THE�PICTURE�YOU�
WANT�IN� AN�ART�PACKAGE
� SAVE� IT�AS�A�
BRUSH
� AND� IMPORT�IT� INTO�-LI4LCN?���
NOT�ONLY�IS�THE�ART�PACKAGE�MORE�
SUITED�TO�THIS
� BUT�BECAUSE�THE�BRUSH�
IS�SMALLER�THAN�THE�ORIGINAL� PICTURE
� IT�
WILL�TAKE�UP� LESS�MEMORY�IN�-LI4LCN?


/EVERTHELESS
�CROPPING�IS�
SOMETHING�"R=?FF?H=?���-?H�-;F�AND�
EVEN�(CH>4IL>M�WILL� ALLOW
� AND�THATkS�
AS�GOOD�A� REASON�AS�ANY�TO�ADD�THE

'OR�DOT�MATRIX�PRINTING�-LI4LCN?�
�
��EMPLOYS�A�FONT�SCALING�TRICK�TO�
GET�HIGHER�QUALITY�OUTPUT�FROM�"MIGA�
BITMAP�FONTS�� *T�LOOKS�AT�WHAT�POINT�
SIZE�YOU�WANT�TO�BE�PRINTED
� LOADS�A�
FONT�TWICE�THAT�SIZE�AND�THEN� SCALES�
IT�DOWN�BY����PER�CENT�

8ORKBENCH���OWNERS
�CAN�TAKE�
ADVANTAGE�OF�THE�$OMPUGRAPHIC�FONT�
SYSTEM�TO�GET�DOT�MATRIX�OUTPUT�AT�
THE�HIGHEST�RESOLUTION�YOUR�PRINTER

AND�PRINTER�DRIVER�SUPPORTS�
4CALING�TAKES�MEMORY
� SO� IF�YOU�

HAVE�ONLY��.B�DONkT�BE�SURPRISED� IF�
-LI4LCN?�DECIDES� IT�HASNkT �ENOUGH�
MEMORY�TO� PRINT�ANYTHING�

*NTERNAL� PRINTER�FONTS�CAN�BE�
USED
� AND�THEREkS�A�GADGET� IN�THE�
PRINT�REQUESTER�TO�SELECT�A�FONT�
NUMBER
�BUT�YOU�CAN�ONLY�USE�ONE�
INTERNAL� PRINTER�FONT�PER�PRINT� RUN�

-LI4LCN?�CAN�NOW�CREATE�
AUTOMATIC�BACKUPS
�CAN�BE�
CONFIGURED�TO�SAVE�ALL� OPEN�
DOCUMENTS�AT�TIMED� INTERVALS
� AND�
HAS�A���
����WORD�DICTIONARY�	AS�
WELL� AS�THE����
����WORD�ONE
��THERE�
IS�ONLY�ONE�	BIG
�VERSION�OF�THE�
THESAURUS
� HOWEVER�

-LI4LCN?�IS�A�GOOD�WORD�
PROCESSOR
� AND����� IS�A�SIGNIFICANT�
IMPROVEMENT
� BUT�FOR�THE�
PROFESSIONAL�THERE�S�STILL� A� LOT�
MISSING��"UTOMATIC�CONTENTS�TABLE�
AND� INDEX�GENERATION
� FOOTNOTES
�
AUTOMATIC�HYPHENATION
�WIDOW��
ORPHAN�CONTROL
� AND�MULTIPLE�DOT�
MATRIX�PRINTER�FONTS� IN�ONE�DOCUMENT�
� �ALL�THESE�ARE�MISSING
� FEATURES�THAT�
OTHER�WORD�PROCESSORS�HAVE�

"S�-LI4LCN?�IS�THE�MOST�
EXPENSIVE�OF�ITS� KIND
�MY�OPINION� IS�
THAT�IT�CAN�T�JUSTIFY�ITS� PRICE�UNTIL� IT�
CAN�DO�WHAT�EVERY�OTHER�8:4*8:(�
"MIGA�WORD�PROCESSOR�CAN
� AND�
MORE�� $%

0 0 0 0 0 0 0 0 0 �

/$+,,%*#� (%/0
.OL5OFQB��������������������
BY�/EW�)ORIZONS�4OFTWARE�
� � � � � � ������������

"FPQOF?RQBA�FK�3)�?V�
)#�.ARKETING
� 6NIT���
1OYLE� ��
�/EWLANDS�%RIVE�
$OLNBROOK�
� � �����������

�Z���

�$ ! � '+1 0 �

, LIQ LCN? � � � �
&@RD�NE�6RD� ] �] �] �] �0
/NS�CHEEHBTKS�SN�L@RSDQ�

4ODDC� ] �] �0�0�0
4KNVR�CNVM�A@CKX�VHSG�NM�RBQDDM�FQ@OGHBR�

5DWS�)@MCKHMF� ] �] �] �0�0
&CHSHMF�HR�DWBDKKDMS
� ENQL@SSHMF�D@RX�ATS�
MNS�@R�ETKKX�ED@STQDC� @R� HS�MDDCR�SN� AD�

(Q@OGHBR�)@MCKHMF� ] �] �] �] �0
/N�NSGDQ�"LHF@�81�CNDR� HS�ADSSDQ
� ATS�
RNLD�CN� HS�PTHBJDQ�

1QHMSDQ�0TSOTS� ] �] �] �0�0
(Q@OGHBR�LNCD� HR� @BBDOS@AKD
� TRDR� OQHMSDQ�
ENMSR
� RTOONQSR�1NRSRBQHOS�

%NBTLDMS@SHNM� ] �] �] �0�0
����O@FDR��0,�ATS�MNSGHMF�AQHKKH@MS�

1QHBD�7@KTD� ] �] �0�0�0
&WODMRHUD�BNMRHCDQHMF�SGD� ED@STQDR� HS�
K@BJR�

�� ".*("�4)011&3�] �*446&� ���] �"13*-�����



1 ) 0 & / * 9

# 6 . � , "
VLRO� ������ ������2:8

VHSG�SGD

3".� DWO@MRHNMR� L@CD� ENQ� SGD�

NKCDQ�"����VHKK�MNS�VNQJ�VHSG�SGD�

MDV�"����1KTR� HE�SGDX�@QD�ONOTK@SDC�

SN�LNQD�SG@M����J��1GNDMHW�G@UD�

CDUDKNODC�@�Q@MFD�NE�3".�

DWO@MRHNM�TMHSR�RODBHEHB@KKX�ENQ�SGD�

MDV� "����1KTR�

8):� %0�:06� /&&%�
1)0&/ * 9 � 3". �
&91"/4*0/4 

1HOENIX� 3".�.ODULES� CAN�

EXPAND�YOUR�CHIP�3".�UP�TO��.B�

USING�THE�TRAP�DOOR�EXPANSION�PORT�

5HE�"����1LUS�CAN�ONLY�BE�

EXPANDED�TO���.B�OF�CHIP�3".�

USING�THE�TRAP�DOOR�EXPANSION�PORT�

$HIP� 3AM� IS� REQUIRED� TO�
UNLEASH�THE�FULL� GRAPHICS�

CAPABILIT IES� OF�THE�
"MIGA� ���� 1LUS

1HOENIX�3AM�EXPANSION�MODULES�

ARE� BUILT�TO�THE� HIGHEST�POSSIBLE�

STANDARDS� IN�THE�6�,�

&ACH� UNIT� IS� INDIVIDUALLY�

INSPECTED� AND� TESTED�

BEFORE� RELEASE�

1HOENIX��� .B� 3".�MODULES�

COME� IN� EITHER����,
� �.B�OR�

UNPOPULATED� CONFIGURATIONS�

"LL� 1HOENIX� PRODUCT� IS� BACKED�

BY� A� FULL� ��YEAR� REP LACEMENT�

GUARANTEE�

�
W�
;

"����&>GE��.A�3".�LNCTKDR

5HE� 1HOENIX� �MB� 3".� EXPANSION� IS� AVAILABLE� EITHER� UNPOPULATED
�
POPULATED�TO����,�OR� FU LLY� POPULATED� TO� �.B��"LL� BOARDS� USE� INDUSTRY�
STANDARD� ���� BY� �� %3".S�� 5HE� 1HOENIX� 3AM� W I L L � F I T � S IMP LY � INTO�
THE � T RA P � DOO R � E XPANS ION � P O R T � W I T H O U T � ANY� M O D I F IC A T IO N � AND�
8 I L L � / O T� INVALIDATE� YOUR�WARRANTY�

6MONOTK@SDC�
NMKX�[������
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NMKX�[������

�.A�ETKKX�ONOTK@SDC�
NMKX�[�����
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4OME� OLDER� (AMES� AND� #USINESS� SOFTWARE� W IL L � NOT� RUN� ON� THE�
NEW� K ICKS TA R T � ����� 3OM�� 1HOENIX� HAVE� DESIGNED� A� SHARER� FO R�
BOTH� 30.� CHIPSETS�� :OU� GET� ALL� THE� BENEFITS� OF� THE� LATEST� "����
+'0.�8*5)065�THE� PROBLEM� OF� INCOMPATIB I L ITY �
61%"5*/(� :063� ���� ". *("� 50� ������ IS� MADE� EASY� W ITH � THE�
/&8� 1)0&/*9� 30.� 4)"3&3�� %ESIGNED� TO� TAKE� THE� ����� CHIP�
W ITHOU T� THE� HASSLE� OF� MODIFYING� THE� MOTHER� BOARD�� 4UITABLE� FOR�
ALL� REVISION� MACHINES� */$-6%*/(� �� AND� ��

,HBJRS@QS�30.����������RG@QDQ�
)CAN�[������	30.�BGHO�MNS�HMBKTCDC
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DCAN�[�����
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3 GDM�XNT�V@MS�SN�FDS�
RDQHNTR�VHSG�XNTQ�
"LHF@
� SGDQD�R�NMKX�
NMD�RNKTSHNM�� �FDS�

XNTQRDKE�@�G@QC�CQHUD��#TS�GNV�
RGNTKC�XNT�FN�@ANTS�BGNNRHMF�NMD 

)08�%0�5)&:�803, 
"S�FAR�AS�MOST�PEOPLE�ARE�CONCERNED�
A�HARD�DISK�IS�A�BOX�WHICH� PLUGS� INTO�
A�COMPUTER�TO�MAGICALLY�INCREASE�THE�
STORAGE�CAPACITY��5HE�MECHANISMS�
BY�WHICH� IT�WORKS�ARE�RATHER�
INTERESTING�

"T�THE�HEART�OF�A� HARD�DISK�ARE�
SOME�POLISHED�CIRCULAR�METAL� PLATES�
CALLED�PLATTERS��5HESE�ARE�COATED�
WITH�A�MAGNETICALLY�SENSITIVE�
MATERIAL
�WHICH� IS�SIMILAR�TO�THE�
MATERIAL� FOUND�ON�AUDIO�AND�VIDEO�
TAPES�

6NLIKE�FLOPPY�DISKS�THE�DISKS� IN�A�
HARD�DISK�ARE�CONSTANTLY�SPINNING��
5HIS� IS�SO�THAT�THE�DRIVE� IS�ALWAYS�
READY�TO�ACCESS�DATA�WITHOUT�DELAY�

"�SMALL�MOTOR
� CALLED�AN�
ACTUATOR
� IS�CONNECTED�TO�A�SET�OF�
ARMS�WHICH�MOVES�A� READ�WRITE�HEAD�
ACROSS�THE�SURFACE�OF�EACH�DISK�AT�
HIGH� SPEED�

���N34AGF�FA�4GK�3�
:3D6�6D;H7��*:7D7�
3D7�B>7@FK�A8�F:;@9E�
FA�5:75=�8;DEF�

5HE�HEADS�DO�NOT�ACTUALLY�TOUCH�
THE�DISK��5HERE� IS�AN� INVISIBLY�SMALL�
GAP� INBETWEEN�THE�RAPIDLY�SPINNING�
DISK�	SPINNING�AT��
����REVOLUTIONS�
PER�MINUTE
�AND�THE�HEADS�

5HERE�ARE�SEVERAL� HEADS� IN� HARD�
DRIVES
� ONE�ABOVE�AND�UNDERNEATH�
EACH�PLATTER�ON� THE�DISK��5HEY�ARE�ALL�
LOCKED� INTO�THE�SAME�ACTUATOR�SO�
THEY�ALL�MOVE�TOGETHER�

5HE�DISK�IS�DIVIDED� UP� INTO�AREAS�
CALLED�SECTORS�� &ACH�SECTOR�HOLDS�
����BYTES
� AND�THESE�SECTORS�ARE�
GROUPED�TOGETHER�INTO�TRACKS��5HESE�
ARE�THEN�GROUPED� INTO�CYLINDERS�

*F�YOU�ARE�ABOUT�TO�BUY�A� HARD�
DISK�THERE�ARE� PLENTY�OF�THINGS�YOU�
SHOULD�CHECK�BEFORE�BUYING�

"�HARD�DRIVE�FOR�THE�"MIGA�
COMPRISES�OF�TWO�MAJOR�COMPONENTS�
WHICH�YOU�CAN�BE�BOUGHT�SEPARATELY�
OR�IN�A�PRE�CONFIGURED�UNIT�

'IRST� IS�THE�HARD�DRIVE�MECHANISM�
ITSELF��"VAILABLE� IN�A�VARIETY�OF�
SPEEDS
� CAPACITIES�AND�PHYSICAL

�4B�<>@4�<8;4064�5@><�
G>C@��<860�E8B7�B74�
?>E4@�0=3�2>=D4=84=24�
>5�0�70@3�3@8D4
� >;G>=�
'0;?7�B0:4A�B>�B74�E744;
SIZES
� THERE�ARE�ONLY�A�FEW�
MANUFACTURERS�OF�THESE�DRIVES�
WORLDWIDE�AND�MANY�DIFFERENT�"MIGA�
HARD�DRIVE�UNITS�WILL� USE�THE�SAME�
HARD�DRIVE�MECHANISMS�	FOR�EXAMPLE
�
$OMMODORE
�4UPRA
� (71
� /EXUS�AND�
OTHERS�ALL� SUPPLY�2UANTUM�HARD�DRIVE�
MECHANISMS�WITH�THEIR�UNITS
�

4ECOND� IS�THE�CONTROLLER�WHICH�
CONNECTS�TO�THE�HARD�DRIVE��5HIS� IS�A�
CIRCUIT�BOARD�WHICH�FITS�ON�TO�THE�
EDGE�CONNECTOR�OF�YOUR�"MIGA����
�
OR�INTO�ONE�OF�THE�SLOTS� IN�YOUR�"MIGA�
����������� 	5HE�"MIGA������HAS�A�
BUILT�IN�4$4*�CONTROLLER�SO� IT�DOES�NOT�
NEED�A�SEPARATE�CONTROLLER
�� 0N�THE�
"MIGA�����THIS�CONTROLLER�WILL�COME�
WITH�A�CASE�WITH�ENOUGH�SPACE�TO�FIT�
A�� ��i� HARD�DRIVE��0N�AN�"MIGA�
����������OR������YOU�CAN�FIT�A�
HARD�DRIVE� INTERNALLY
� OR�ON�TO�A�HARD�
CARD
�WHERE�THE�DRIVE� IS�MOUNTED�ON�
TO�THE�SIDE�OF�THE�CONTROLLER�CARD
�
FITTING�INSIDE�THE�"MIGA�WITHOUT�
TAKING�UP�ANY�OF�THE�DRIVE�BAYS�
5HESE�ARE�THEN�FREE�FOR�OTHER�
DEVICES
� SUCH�AS�FLOPPY�DISK�DRIVES�

4OME�HARD�DISK�CONTROLLERS�COME�
SUPPLIED�WITH�A�HARD�DRIVE�
MECHANISM�FACTORY�FITTED�AND�
INSTALLED�WHEREAS�OTHERS�COME�BARE�
FOR�YOU�TO�ADD�YOUR�OWN�DRIVE��/OT�
ONLY�IS�A�FACTORY�INSTALLED�DRIVE�EASIER�
TO�SET�UP�	AS�MOST�OF�THE�SETUP�WORK�
HAS�ALREADY�BEEN�DONE�FOR�YOU

� BUT� IT�
CAN�ALSO�BE�CHEAPER�TOO
� AS�MAJOR�
SUPPLIERS� LIKE�$#.�AND�(71�BENEFIT�
FROM�BULK�ORDER�DISCOUNTS�TO�THE�HARD�
DRIVE�MANUFACTURERS�

8HETHER�YOU�GO�FOR�AN�ALL�IN�ONE�
PACKAGE�OR�YOU�PICK�AND�MIX�YOUR�
HARD�DRIVE�AND�CONTROLLER
� IT�PAYS�TO�
LOOK�CAREFULLY�AT�WHAT�IS�ON�OFFER�

)"3%�%3*7&�.&$)"/*$4
8HEN�CHOOSING�A�DRIVE�MECHANISM�
THERE�ARE�A�FEW�THINGS�TO�CHECK�

'IRSTLY
�WHAT�CAPACITY�DO�YOU�
WANT �5WO�YEARS�AGO�THE�ENTRY�LEVEL�
HARD�DISK�FOR�THE�"MIGA�WAS���.B��
-AST�YEAR�MOST�MANUFACTURERS�
SHIPPED���.B�AS�THEIR�SMALLEST�
DRIVE��/OW���.B�DRIVES�ARE�THE�MOST�
POPULAR�ENTRY�LEVEL� HARD�DRIVE�AND�
SOME�MANUFACTURES�HAVE�DROPPED�ALL�
DRIVES�BELOW����.B�� 3EMEMBER�THAT�
HARD�DRIVE�SPACE�FILLS�UP�VERY�QUICKLY�

%@S@EKXDQ������� �0MD�
BNMSQNKKDQR�@ANTS��4N
�
SGHR�HR�PTHSD�RKNV�@MC

*TkS�MUCH�
CHEAPER�TO�BUY�A�
���.B�HARD�DRIVE�
TO�BEGIN�WITH�THAN�
TO�BUY�A���.B�
DRIVE�AND�UPGRADE�
LATER�ON�TO�
���.B�

4ECONDLY
�
WHAT�INTERFACE�DO�
THEY�USE �5HE�
INTERFACE� IS�THE�
TYPE�OF�CONNECTOR�
USED�TO� LINK�THE�DRIVE�TO�THE�HARD�
DISK�CONTROLLER��5HESE�MUST�MATCH��
SO
� IF�YOU�HAVE�A�4$4*�CONTROLLER�THEN�
YOU�WILL� NEED�TO�PURCHASE�A�4$4*�
HARD�DRIVE�

)ARD�DRIVES�COME�WITH� SEVERAL�
DIFFERENT�INTERFACE�TYPES���

] �4$4*�� �5HE�STANDARD�FOR�"MIGA�
USE
� 4$4*� 	OR�4MALL�$OMPUTER�
4YSTEMS� *NTERFACE
�COVERS�FAR�MORE�
THAN�JUST�HARD�DRIVES��:OU�CAN�USE�
4$4*�TO� LINK�UP�TAPESTREAMERS
�$%��
30.S
�4CANNERS�AND�ALL�MANNER�OF�
OTHER�DEVICES�TO�YOUR�"MIGA�

(71������� � 1QNUHCHMF�%."�RODDCR�VHSGNTS�SQTD�%."��
5GD�(71�B@QC�HR�VDKK�L@CD�@MC�OQHBDC
�L@JHMF�HS�@�
E@UNTQHSD�BGNHBD�

] �45������ �/OW�OBSOLESCENT
�THE�
45����
� ALSO�CALLED�45����
�.'.�OR�
3--
� SHOULD�BE�AVOIDED�AT�ALL� COSTS��
:OU�MAY�BE�ABLE�TO�PICK�UP�BARGAIN�
.'.�HARD�DRIVE�FOR�^���^��
� BUT�
THESE�DRIVES�HAVE�VERY�PRIMITIVE�ERROR�
CORRECTION�AND�ARE�AWFULLY�COMPLEX�TO

NE�SGD�BGD@ODRS�G@QC�CQHUD
S@JD�GDDC
�XNT�FDS�VG@S�XNT�O@X�ENQ�
SGD�RDSTO�RNESV@QD�MNS�TO�SN�LTBG

SET�UP�� *T�MAY�SEEM�A�BARGAIN�
INITIALLY
� BUT�THEY�SHOULD�BE�AVOIDED�

] �95�*%&�� �5HIS� IS�THE� INTERFACE�USED�
IN�THE�ORIGINAL�$OMMODORE�"����
DRIVES��$URRENTLY�THERE�ARE�A� LOT�OF�
PEOPLE�SELLING�OLD�8ESTERN�%IGITAL�
AND�&PSON���.B�HARD�DRIVES�THAT�
HAVE�BEEN� REMOVED�FROM�"���S�
WHICH�HAVE�BEEN�UPGRADED�TO�NEWER
�
AND�FASTER�4$4*�DRIVES�� *F�YOU�ARE�
OFFERED�ONE�OF�THESE�DRIVES�CHEAPLY
�
RESIST�THE�TEMPTATION
� AS�THE�ONLY�
WAY�YOU�WILL� BE�ABLE�TO� LINK�ONE�OF�
THESE�UP�TO�THE�"MIGA� IS�TO�BUY�YOUR�

OWN�"���
�AND�YOU�
CANkT �BUY�THE�"����
WITHOUT�A�HARD�
DISK�

] �"5�*%&��
%IFFERENT�TO�95�*%&
�
THIS� LATER�
DEVELOPMENT�IS�A�
LOT�FASTER�AND� IS�
VERY�POPULAR�WITH�
1$�MANUFACTURERS
�
WHICH�NOW�ALMOST�
EXCLUSIVELY�USE�"5��
*%&�DRIVES�

-IMITED�TO�TWO�
DRIVES�RUNNING�OFF�
ONE�CONTROLLER
� THE�
"5�*%&� IS�NOT�AS�
VERSATILE�AS�4$4*
�
BUT�DRIVES�DO�TEND�
TO�BE�AROUND�^����

^���CHEAPER�THAN�THE�CORRESPONDING�
4$4*�DRIVES�

*T�HAS� BEEN� LIMITED�UP�UNTIL� NOW�
BY�THE� LACK�OF�ANY�DECENT�"MIGA�"5��
*%&�CONTROLLERS
� BUT�THERE�ARE�NOW�
SEVERAL� AVAILABLE�FOR�BOTH�THE�"MIGA�
����AND������

Z �) � ".*("�4)011&3�] �*446&� ���] �"13*-�����
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$NLLNCNQD�"������ �CDROHSD�K@BJHMF�HM�3".�DWO@MRHNM
�SGD�
BNMSQNKKDQ�HR�MHFG�NM�ODQEDBS�� *S�KNNJR�OQDSSX�MD@S�SNN
�@R�SGD�
BNKNTQ�@MC�RG@OD�@QD�RODBHEHB@KKX�CDRHFMDC�SN�EHS�XNTQ�"LHF@

"LWAYS�CHECK�THAT�THE�DRIVE�YOU�ORDER�
IS�COMPATIBLE�WITH�THE� INTERFACE�WITH�
WHICH�YOU�WISH�TO�USE� IT�

.OST�MANUFACTURERS� INDICATE�THE�
MODELS�WITH�A�CODE�IETTER�IN�THE�
MODEL�NUMBER�� 'OR�EXAMPLE
�ALL�
4EAGATE�DRIVE�MODEL� NUMBERS�HAVE�A�
SUFFIX�DETERMINING�THE� INTERFACE
� /�
BEING�4$4*
�"�BEING�"5�*%&
�ETC��
2UANTUM�HARD�DRIVES�END� IN�4�FOR�
4$4*�AND�"5�FOR�"5�*%&�

5HE�THIRD� IMPORTANT�THING�TO�
CHECK�WITH�YOUR�HARD�DRIVE� IS�THE�
PHYSICAL� SIZE��.OST�HARD�DRIVES�ARE�
EITHER����i�WIDE�OR�����i�WIDE� 	THE�
SAME�WIDTHS�AS�THE�TWO�VARIETIES�OF�
FLOPPY�DISK�DRIVE
�AS�HARD�DRIVES�ARE�
DESIGNED�TO�FIT� INTO�THE�SAME�BAYS�AS�
FLOPPY�DRIVES
��"MIGA�����CONTROLLERS�
WILL� ONLY�FIT�� ��i� HARD�DRIVES
� AND� IN�
THE�"MIGA����������YOU�WILL� ONLY�BE�
ABLE�TO�FIT������ HARD�DRIVES
� OR�THE�
HALF�HEIGHT�����i�HARD�DRIVES�

.ANUFACTURERS� PROVIDE�CODES�TO�
HELP�YOU� IDENTIFY�WHICH�MODELS�ARE�
PARTICULAR�SIZES��5HE�FIRST�NUMBER�IN�A�
4EAGATE�HARD�DISK�CODE� PROVIDES�THE�
SIZE�� ��AND��� REFER�TO����i�DRIVES
� BUT�
��MEANS�HALF�HEIGHT�AND���MEANS�
FULL� HEIGHT�����i�DRIVES
� SO�FOR�
EXAMPLE�AN�45����/�DRIVE� IS�A�HALF�
HEIGHT�����i�4$4*�DRIVE�	5HE�
REMAINING�VALUE
� ��
�GIVES�THE�
UNFORMATTED�CAPACITY
�MULTIPLY�BY�����
TO�GIVE�AN�ESTIMATE�OF�THE�USEABLE�
DRIVE�CAPACITY�IN�MEGABYTES
� AROUND�
��.B� IN�THIS�CASE
�

)ARD�DISK�SPEED� IS�ANOTHER�
IMPORTANT
� AND�GENERALLY�
MISUNDERSTOOD
� ASPECT�OF�HARD�
DRIVES��5HIS� IS�MAINLY�BECAUSE� HARD�
DRIVE�MANUFACTURERS�PUBLISH�VAST�
AMOUNTS�OF�STATISTICS�TO�PROVE�HOW

GOOD�THEIR�DRIVES�ARE�
:OU�WILL� OFTEN�SEE�A�DRIVE�SPEED�

SHOWN�AS�AN�ACCESS�TIME� IN�
MILLISECONDS�	MS
��5HE�ACCESS�TIME�
IS�THE�AVERAGE�TIME� IT�TAKES�THE�DRIVE�
TO�MOVE�THE�HEAD�FROM�ONE�AREA�OF�
THE�DISK�TO�ANOTHER��4OME�DRIVES�
QUOTE�ACTUAL� ACCESS�TIMES
� SOME�
QUOTE�EFFECTIVE�ACCESS�TIMES��.OST�
MODERN�4$4*�DRIVES�CONTAIN�CACHE�
MEMORY��5HIS� IS���,B�OR���,B�OF�
MEMORY�BUILT�ON�TO�THE�DRIVE�WHICH�
STORES�DATA� READ�FROM�THE�DISK��8HEN�
THE�COMPUTER�ASKS�TO� READ�A

PARTICULAR�PART�OF�THE�DISK
�THE�
CONTROLLER� READS�THAT�PART�IN
� SENDS� IT�
BACK�TO�THE�COMPUTER
� AND�CARRIES�ON�
READING
� STORING�THE�NEXT�BLOCK�OF�
DATA� IN�THE���,B�BUFFER�� *F�THE�
COMPUTER�THEN�ASKS�FOR�SOMETHING�
THAT�HAPPENS�TO�BE� IN�THE�BUFFER�IT�
CAN�BE�SENT�BACK�TO�THE�COMPUTER�
ALMOST� INSTANTLY�WITHOUT�HAVING�TO�
READ�FROM�THE�DISK�� #ECAUSE�OF�THE�
WAY�HARD�DISKS�ARE�ORGANISED�THIS�
CAN�MAKE�A�SIGNIFICANT�DIFFERENCE�TO�
THE�APPARENT�SPEED�OF�A�DISK�

"N�AVERAGE�ACCESS�TIME�FOR�A

HARD�DISK�IS�AROUND���MS�� )IGHER�
VALUES�ARE�SLOWER�AND� LOWER�VALUES�
ARE�FASTER��2UANTUM�CLAIMS� ITS� NEW�
HARD�DRIVES�HAVE�A��MS�EFFECTIVE�
ACCESS�TIME�	BASED�ON�A���,B�CACHE�
AND�A� ��MS� REAL� ACCESS�TIME
�

'AR�MORE� IMPORTANT�THAN�ACCESS�
TIME
�AND�OFTEN� IGNORED
� IS�THE�DATA�
TRANSFER�RATE��5HIS� IS�THE� RATE�AT�
WHICH�THE�HARD�DRIVE�SENDS�DATA�TO�
THE�COMPUTER�� 4LOW�.'.�HARD�DRIVES�
CAN�ONLY�SEND�AROUND����,B�TO�
���,B�PER�SECOND�� .OST�MODERN�
DRIVES�CAN�TRANSFER�BETWEEN����,B

�!#%**!./
HR E HE
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�D@RX�@BBDRR��6RHMF�EKNOOX�CHRJR�
B@M�AD�@�O@HM
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LDF@AXSDR��5GHR�B@M�FDS�BNMETRHMF�@R�BNLOTSDQ�
LDLNQX�*R�@KRN�LD@RTQDC�*M�LDF@AXSDR
�@MC�SGD�
SVN�@QD�BNLOKDSDKX�CHEEDQDMS��"LKF@R�MNV�BNLD

NM�SGD�BNLOTSDQ�*R�SDLONQ@QX�
RSNQ@FD�TRDC�CHQDBSKX�AX�SGD�
BNLOTSDQ�SN�MHM�OQNFQ@LR��*E�XNT

V@MS�SN�Q@M�RDUDQ@K�OQNFQ@LR�SNFDSGDQ�XNT�VHKK�MDDC�
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�@KRN�@KKNV�XNT�SN�
DWO@MC�XNTQ�BNLOTSDQ�LDLNQX�
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MNS�QTM�@MX�E@RSDQ��)@QC�CHRJR�@QD�TRDETK�ADB@TRD�
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�SG@M�TRHMF�
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NOSHNM��&KDBSQNMHB�"QSR�@MC�.KBQN1QNRD�RNESV@QD

8HSG�@�G@QC�CQHUD�BNMMDBSDC�SN�XNTQ�RXRSDL
�@MC

�@TSNANNS��XNTQ�RXRSDL�EQNL�SGD�G@QC�CQHUD��5GHR�VHKK�
@KKNV�XNT�SN�RS@QS�TO�@MC�TRD�XNTQ�BNLOTSDQ�VHSGNTS
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��� �4H��
� g

4TOQ@������� �*M�SGD��GCA;�0BIJJ?L�G@QC�CQHUDR�SQH@K
�A@BJ�HM� HRRTD��
�
SGHR�OQNUDC�SN�AD�NMD�NE�SGD�E@RSDRS�CQHUDR�NM�SGD�L@QJDS�� *S�@KRN�BNLDR�
VHSG�ONVDQETK�@MC�D@RX�SN�TRD�RNESV@QD
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AND��
���,B�PER�SECOND
� AND�WITH�
EXCEPTIONALLY�FAST�DRIVES�YOU�CAN�GET�
RATES�OF��.B�PER�SECOND�OR�MORE�

2UANTUM�AND� 'UJITSU� BOTH�MAKE�
EXCEPTIONALLY�FAST�DRIVES�� 4OME�
4EAGATE�MODELS�ARE�VERY�FAST
� BUT�
SOME�OF�THEIR�CHEAPER�DRIVES�ARE�
TERRIBLY�SLOW
� SO�CHECK� INDIVIDUAL�
MODEL� SPECIFICATION�

5RANSFER�RATES�ARE�ALSO�HEAVILY�
DEPENDENT�ON�THE�CONTROLLER�USED�� *F�
YOU� USE�A�SLOW�CONTROLLER�YOU�WILL�
NEVER�GET�FAST�TRANSFER�RATES
�
WHATEVER�DRIVE�YOU�ATTACH�

5ABLE���SHOWS�A� LIST�OF�SOME�
POPULAR�HARD�DRIVES�USED�WITH�"MIGA�
CONTROLLERS�AND� SOME�MANUFACTURERS�
SPECIFICATIONS�� .ANUFACTURERS�TEND�TO�
OVER�ESTIMATE�THE�TRANSFER�RATES
� SO�
NEVER�TAKE�TOO�MUCH�NOTICE�OF�THEM��
'OR�EXAMPLE
�2UANTUM�QUOTES�A��.B�
PER�SECOND�TRANSFER�RATE�FOR�THEIR�NEW�
DRIVES
� BUT�IN� PRACTICE�THEY�RARELY�GET�
OVER��.B� PER�SECOND�

)"3%�%*4,�$0/530--&34
5HE�MOST� IMPORTANT�THING�TO�CHECK�ON�
A�HARD�DISK�CONTROLLER
� IF�YOU�ARE�
BUYING�YOUR�HARD�DISK�SEPARATELY
� IS�
THAT�IT�USES�THE�SAME� INTERFACE

STANDARD�AS�YOUR�DRIVE�� *F�YOU�ARE�
BUYING�A�NEW�HARD�DRIVE�AND�
CONTROLLER�IT� IS�OFTEN�CHEAPER�TO�BUY�
THEM�TOGETHER��5RY�AND�GO�FOR�AN�
4$4*� CONTROLLER�IF�YOU�CAN�AFFORD� IT
� AS�
THEY�OFFER�YOU�THE�BEST�OPPORTUNITY�
FOR�EXPANSION�� *F�YOU�CANNOT�AFFORD�
4$4*
�GO�FOR�"5�*%&�� %ONkT�GO�FOR�
.'.�OR�ANY�OTHER�INTERFACE�STANDARD
�
IT� REALLY�ISN�T�WORTH�THE� BOTHER�

0NCE�YOU� HAVE�FOUND�A�CONTROLLER�
SUITABLE�FOR�YOUR�"MIGA
�THERE�ARE�
OTHER�THINGS�WORTHY�OF�CONSIDERATION�

&44&/5*"-�
> � 26&45*0/4

0 � )@R� HS�QNNL�ENQ�@�CQHUD 
'OR�THE�"MIGA�����YOU�SHOULD�BUY�A�
DRIVE�THAT�CAN�FIT�A�� ��i� HARD�DRIVE�
MECHANISM� INTERNALLY
� ON�THE�
����������YOU�NEED�A�CARD�THAT�
CAN�BE�USED�AS�A� jHARD�CARDk� 	THE�
DRIVE�BOLTED�ON�TO�THE�SIDE�OF�THE�
CARD

� UNLESS�YOU�ARE�WILLING�TO�GIVE�
UP�A�FLOPPY�DRIVE�BAY�TO�STORE� IT�

_ �%NDR�HS�G@UD�DWSDQM@K�ONVDQ 
/OT� IMPORTANT�FOR�"MIGA�����������
OWNERS
� SOME�"MIGA�����CONTROLLERS

ARE�SUPPLIED�WITHOUT�AN�EXTERNAL�
POWER�SUPPLY
� TAKING�THEIR�POWER�FROM�
THE�"MIGA������ *F�YOU�HAVE� LOTS�OF�
EXTRA� PERIPHERALS�ON�YOUR�"����THIS�
CAN�CAUSE�SERIOUS�PROBLEMS
� LEADING�
TO�UNRELIABLE�EQUIPMENT�AND�DAMAGE��
4OME�CONTROLLERS�ARE�SUPPLIED�WITH�
1OWER�SUPPLY�6NITS� 	146S

�
SOMETIMES�AS�AN�OPTION�� *N�GENERAL
�
IF�YOU�HAVE�AN�"MIGA�WITH� �.B�
MEMORY�AND���EXTERNAL� LOW�POWER�
FLOPPY�DRIVE� 	ANY�EXCEPT�THE�ORIGINAL�
$OMMODORE�"����
�THEN�YOU�WILL� BE�
ABLE�TO�POWER�A�SMALL� HARD�DRIVE�	UP�
TO�AROUND� ���.B
�DIRECTLY�FROM�THE�
"MIGA�WITHOUT�PROBLEMS�

! �%NDR� HS�G@UD�LDLNQX�
DWO@MRHNM 

4OME�CONTROLLERS�HAVE�SOCKETS�FOR�
OPTIONAL�MEMORY�EXPANSION�� 6SING�A�
HARD�DRIVE�ON�YOUR�SYSTEM�WILL�CUT�
YOUR�FREE�MEMORY�BY�AROUND�����
���,B
�WHICH� IS�USED�BY�THE�HARD�
DISK�CONTROLLER
�SO�YOU�WILL� OFTEN� NEED�
TO�EXPAND�YOUR�MEMORY��5HIS� IS�
ESPECIALLY�IMPORTANT�FOR�"����1LUS�
AND� ,ICKSTART�����USERS
� AS�RUNNING�A�
HARD�DRIVE�ON�A��.B�,ICKSTART�����
SYSTEM� LEAVES�VERY�LITTLE�MEMORY

FREE
� AND�MOST�APPLICATIONS�WILL�FAIL�
FROM�MEMORY�SHORTAGE�

0NE�THING�TO�BEWARE�OF�IS�THAT�
SOME�CONTROLLERS�HAVE�OPTIONAL�
MEMORY�BOARDS� RATHER�THAN�MEMORY�
SOCKETS�� .EMORY�SOCKETS�ALLOW�YOU�
TO� PLUG� IN� INDUSTRY�STANDARD�MEMORY�
CHIPS��8ITH�CONTROLLERS� USING�OPTIONAL�
BOARDS�YOU�ARE�RELIANT�ON�THE�
MANUFACTURERS�NON�STANDARD�MEMORY�
BOARD�FOR�EXPANSION
�WHICH� IS�OFTEN�
VASTLY�INFLATED� IN�PRICE�COMPARED�TO�
STANDARD�MEMORY�

$HECK�HOW�MUCH�MEMORY�IT�CAN�
EXPAND�TO�	�.B
� �.B�OR��.B
�AND�
FIND�OUT�WHICH�CHIPS� IT�NEEDS�TO�
EXPAND�TO�EACH� LEVEL�� 4OME�
CONTROLLERS
� EG�THE�(71�FOR�THE�"MIGA�
���
� USE�ONE�TYPE�OF�CHIP�FOR��.B�
AND��.B
�AND�A�DIFFERENT�TYPE�FOR�
�.B��5HIS�MEANS�YOU�CAN�ONLY�
EXPAND�TO��.B� IN�ONE�JUMP�� *F�YOU�
START�WITH� �.B�OF�MEMORY�YOU�WILL�
HAVE�TO� REMOVE�THESE�CHIPS�AND�ADD�
NEW�ONES�TO�FIT�THE��.B�OF�3".�

3EMEMBER�THAT�IF�YOU�ARE�USING�
AN�"MIGA�����CONTROLLER�YOU�GOMN�
HAVE�AN�EXTERNAL� POWER�SUPPLY�FOR�THE�
CONTROLLER�IF�YOU� INTEND�TO�FIT�ANY�
EXPANSION�3".
�AS�THE�"MIGA����kS�
POWER�SUPPLY�JUST�ISNkT�UP�TO�THE�JOB�
OF�POWERING�AN�"MIGA����
� A�HARD�
DRIVE�AND�ALL�THAT�EXPANSION�MEMORY�

. � *R�SGDQD�@M�DWSDQM@K�4$4*�ONQS 
*F�YOU� INTEND�TO�EXPAND�YOUR�MACHINE�
LATER�WITH� LARGER�HARD�DISKS
�$%�30.S�
OR�TAPESTREAMERS�YOU�WILL� NEED�A�
CONTROLLER�WITH� AN�EXTERNAL�4$4*�PORT��
5HIS� IS� A����WAY�CONNECTOR�WHICH� IS�
IDENTICAL� IN� SHAPE�TO�THE�CONNECTOR�
FOR�THE�"MIGA�PARALLEL� PORT
� ALTHOUGH�
DONkT �GET�THESE�TWO�MIXED�UP�� IF�YOU�
PLUG�A� HARD�DRIVE� INTO�YOUR�PARALLEL�
PORT
� OR�A� PRINTER�INTO�YOUR�4$4*�PORT
�
YOU�WILL�WRECK�YOUR�HARDWARE�

"S�AN�EXTERNAL�4$4*� PORT�ADDS�
LITTLE�MORE�THAN����PENCE�TO�THE�COST�
OF�A�CONTROLLER�CARD�MOST�NOW�COME�
WITH� ONE�FITTED�AS�STANDARD�

. �%NDR�HS�G@UD�@�SGQNTFG�ONQS 
*F�YOU�ALREADY�HAVE�AN�"MIGA�����
ADD�ON�PLUGGED� INTO�YOUR�EXPANSION�
PORT�YOU�MAY�BE�UNWILLING�TO�GIVE�THIS�
UP�TO�PLUG� IN�A� HARD�DRIVE�

.OST�"MIGA�����HARD�DRIVES�DO�
NOT�HAVE�A�THROUGH� PORT�TO�ALLOW�YOU�
TO�CONNECT�BOTH�AT�THE�SAME�TIME��
5HE�4UPRA����91�HARD�DRIVE�FOR�THE�
"MIGA�����DOES�HAVE�A�THROUGH�PORT
�
BUT�BEWARE
� SOME�EXTRA� HARDWARE�
DEVICES�FOR�THE�"����	NOTABLY�%ATEL�S�
"CTION� 3EPLAY�CARTRIDGES
�DO�NOT�WORK�
WELL� AT�ALL�WITH�ANY�HARD�DRIVE�

_ �%NDR�HS�G@UD�@�E@M 
"MIGA�����HARD�DRIVE�CASES�CAN�GET�
VERY�HOT
� ESPECIALLY�IF�3".� IS�FITTED�
INTERNALLY��5O�SOLVE�THIS
�MOST�HARD�
DRIVE�CONTROLLERS�HAVE�A�FAN�FITTED�
INTERNALLY��5HIS�PREVENTS�THE�
COMPONENTS�FROM�OVERHEATING�AND�
MALFUNCTIONING�� *F�YOU�WANT�TO�EXPAND�
MEMORY
� INSIST�ON�AN� INTERNAL�FAN�

%QHUD 5XOD $@O@BHSX 4HYD "BBDRR�5HLD 5Q@MREDQ�3@SD

4&"("5&�

45����/ 4$4* ����.B ���i ��MS UP�TO�L
�.B�SEC �,B� ��� �
45��4�8 4$4*� � ����.B ���i� � � ��MS� �� � �l �
45����" "5�*%& ��
�.B �����i��?J��� ��MS UP�TO��.B�SEC �,B
45����/ 4$4* ����.B ������ � ���MS UP�TO����.B�SEC �,B� �� �
45�����/ 4$4* ����.B �
�i �� � ��MS ���.B�SEC� � �� �,B� �
45����/ 4$4* ����.B ����� ��MS� �� L�4.B�SEC� � �,B�
l� � ����.B ��� ���k��� � ��MS �.B�SEC�� � � �,B� �

45�����/ 4$4* ���.B ������ � �� X��� � ����.�B�SEC ���,B� O
�� 45������/ 4$4* �����.B = � ����i ��� ��MS ����.B�SEC ��,B
��45�����/ 4$4* �����.B ��� ���i� �� ��l� ��MS� � ���.B�SEC ��,B

4$4* �����.B ���i ���MS� �� � �
�.B�SEC� � ��,B

26"/56.�
K , K �� RBRH� �� ��.B ���h ��MS��� ������� � ���.B�SEC� V ��,B� 
� � �
��4�-1 4$4* ��.B ��������� �� ��MS� � �.B�SEC ��,B� �� �� �
��"5�-1 "5�*%& ��.B ���i ���MS �.B�SEC� � ���� ���� �

� 4$4* ��.B �� �� ���i ��MS ���.B�SEC ��,B
���4�-1 4$4* �� l ���i� �� h �.B�SEC
���"5�*1 "5�*%& ���.B �� ���i ��MS �.B�SEC ��,B� �
���4� 4$4* ���.B ���MS� � SEC �� �� ��,B�� �
���4�-1 4$4* ���i� �� �� "��� �� �.B�SEC� h ��,B� �� �

Z � '6+*546�

.����&4" 4$4* ���.B ���i � � � � ��MS� � �.B�SEC ��,B

.����&5 "5�*%& ���.B ���i L�4.B�SEC ��,B
4$4* ���.B ��� ���i ��MS �.B�SEC ��,B� ���

.����&5 "5�*%& ���.B ���i ��MS ���.B�SEC ��,B

.����'4" 4$4* ���.B ���� �
 �.B�SEC �� ���,B

.����&5 l ���.B ���i 0MS ����.B�SEC ��H�4 I� �� h�

� " � ".*("�4)011&3�] �*446&� ���] �"13*-�����
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"M IG A � � � � � U S IN G �E X TE RN A L� TH RO U G H �P O RT

5XOD 146 '@M 3%#� 1NQS 4$4* .DLNQX %."� %QHUD 331

%ATA� 4$4* /O /O� /O SJT 
� /O� /ONE ^���

%ATAFLYER����� ��"5�*%&�� � /O /O� /O � � � ��� � /O� /ONE ^���

4UPRA����91� 4$4* :ES �� � :ES :ES TO��.B /O� /ONE ^���

$OMMODORE�"���� 4$4* 7ES :ES :ES� /O :ES TO��.B :ES� ��.B�4$4* ^���

(71�LMPACT���� 4$4* :ES :ES :ES� /O :ES TO��.B /O� �� 2UANTUM���.B ^���

�I� �� �� � :ES :ES :ES� /O :ES TO��.B /O� 2UANTUM����.B� ^���

I� �� � � "VAILABLE�AS�AN�OPTIONAL�EXTRA
�� �� �0NLY�WITH�EXPANSION�MEMORY�BOARD�FITTED� AT�EXTRA�COST
�� �� �4UPRA�STIP� VOLUME�AND�DEVICE�NAMES�THE�WRONG�WAY�AROUND
��SO�IT�IS�NOT

�����COMPATIBLE�

" M IG A � � � � � �� � � �

5XOD 3%# .DLNQX %." $@QC %QHUD 331� *

P%ATAFLYER������ X"l��" �� /O /ONE /O :ES /ONE ^��

4UPRA�8ORDSYRIC� 4$4* �� /ONE /O :ES /ONE ^��

*$%�"D4$4I����� 4$4* :ES /ONE /O :ES /ONE ^��� �

�� $OMMODORE�"�(������� ��S C S I� � :ES TO��.B :ES :ES 2UANTUM�1�24�4�-14 ^���

(71�4ERIES� ** 4$4* �$$4 TO��.B /O :ES /ONE ^���

(71�4ERIES� LL���.B 4$4* :ES TO��.B /O :ES 2UANTUM���.B� S ^���

*� (71�4ERIES� LL����.B 4$4* :ES TO��.B /O :ES 2UANTUM����.B ^���

/EXUS�4$4* 4$4* :ES TO��.B /O :ES /ONE ^���

/EXUS�4$4T���.B 4$4* TO��.B /O :ES 2UANTUM���.B ^���

/EXUS��SCSI�c��.B 4$4* :ES TO��.B /O :ES 2UANTUM����.B F ����

(71���.HZ�$OMBO 4$4* :ES TO� ��.B :ES �� ��i /ONE� � ^���

(71���.HZ�$OMBO 4$4* :ES TO���.B :ES /ONE ^���

�� � � 0PTIONAL�EXTRA
k � �"VAIL� 

jSIONS
�� �S U P P � �K
�BUT�GETS�VC� THE�WRONG�WAY�AROUND
� SO� IT� IS� NOT

�� �����COMPATIBLE�

_ �%NDR�HS�G@UD�@�CHR@AKD�RVHSBG 
4OME�PROGRAMS
� PARTICULARLY�BADLY��
WRITTEN�GAMES
�WILL� NOT�WORK�WITH� A�
HARD�DRIVE�ATTACHED��5O�SOLVE�THIS�
SOME�MANUFACTURERS�HAVE�DESIGNED�
THEIR�CONTROLLERS�WITH�DISABLE�
SWITCHES�	OR�GAME�SWITCHES
�TO�ALLOW�
YOU�TO�TURN�OFF�THE�DRIVE�WHEN� NOT�
REQUIRED��5HE�FAN�AND�THE�DRIVE�WILL�
USUALLY�STAY�RUNNING
� SO�DONkT �EXPECT�
IT�TO�MAKE�THE�DRIVE�ANY�QUIETER�

	 < 
 � *R�HS�3HFHC�%HRJ�#KNBJ
BNLO@SHAKD 

8HEN�$OMMODORE�WAS�DESIGNING� ITS�
NEW�HARD�DISK�CONTROLLERS�FOR�THE�
"MIGA�����AND�����
� IT�PUBLISHED�A�
PROPOSAL� FOR�A�COMMON� STANDARD�FOR�
ALL� HARD�DRIVE�MANUFACTURERS�TO�FOLLOW�
WHICH�WOULD� ALLOW�COMPATIBILITY�
ACROSS�CONTROLLERS��8HAT�THIS�MEANS�
IS�THAT�IF�YOU�BUY�A�$OMMODORE�
"���
� PLUG�A�HARD�DRIVE� INTO�THE�BACK�
OF�IT�AND�FORMAT�IT
� COPY�PROGRAMS�ON�
TO� IT
� AND�TAKE�THIS�AND�PUT�IT�ON�TO�
THE�BACK�OF�ANOTHER�CONTROLLER�WHICH�
FOLLOWS�$#.kS�3%#�STANDARD� 	EG�THE�
(71�4ERIES� **�CONTROLLER

� IT�WILL� READ�
THE�DRIVE�AND� ITS�DATA�WITHOUT�
NEEDING�TO� REFORMAT�THE�DRIVE��0THER�
CONTROLLERS�	EG�THE�%ATAFLYER
�DO�
THINGS�THEIR�OWN�WAY
�AND�ARE�
THEREFORE� INCOMPATIBLE�

5HIS�MAY�NOT�SEEM� IMPORTANT�
NOW
�BUT
� IF� IN�FUTURE
�YOU�WISH�TO�ADD�
A� REMOVABLE�DRIVE�	SUCH�AS�THE�
4YQUEST

�YOU�ARE� LIMITED�TO�SWAPPING�
CARTRIDGES�WITH�PEOPLE�WITH�THE�SAME�
CONTROLLER�AS�YOURSELF
� AND� IF�YOU�
UPGRADE�YOUR�CONTROLLER�YOU�WILL� HAVE�
TO� REFORMAT�ALL�YOUR�DISKS�

_ �%NDR�HS�TRD�%."�SQ@MREDQ 
5HERE�ARE�TWO�WAYS�A�HARD�DISK�
CONTROLLER�CAN�TRANSFER�DATA� INTO�YOUR�
COMPUTER�MEMORY��5HE�FIRST�IS�TO�USE�
%."�	%IRECT�.EMORY�"CCESS
��5HIS�
INVOLVES�A�CUSTOM�CHIP�TRANSFERRING�
DATA�DIRECTLY�TO�YOUR�COMPUTERkS�
MEMORY
�WITHOUT�INVOLVING�THE�
PROCESSOR�INSIDE�YOUR�MACHINE�AT�ALL�

5HE�SECOND� IS�TO�USE�NON�%."�
TRANSFER
�WHICH� REQUIRES�THE�������
PROCESSOR� IN�YOUR�MACHINE��"LTHOUGH�
THERE� IS�NO�REAL�SPEED�DIFFERENCE�NOW�
BETWEEN�%."�AND�NON�%."�
CONTROLLERS� 	IN� FACT�SOME�NON�%."�
CONTROLLERS�CLAIM�HIGHER�SPEEDS�THAN�
%."�CONTROLLERS

� NON�%."�
CONTROLLERS�SLOW�DOWN�YOUR�MACHINE�
AS�THEY�USE�THE�������$16�TO�DO�
THEIR�DIRTY�WORK�FOR�THEM�

0N�THE�OTHER�HAND
� SOME�
ACCELERATOR�BOARDS�	EG��THE�44-�
"����
�DO�NOT�WORK�AT�ALL�WELL�WITH�
%."�CONTROLLERS��5HIS� IS�BECAUSE�THE�
%."�CIRCUITRY�ON�A�STANDARD�%."�
CONTROLLER�ONLY�KNOWS�ABOUT�MEMORY�
THAT�IS� IN�THE�STANDARD�"MIGA�
MEMORY�MAP
� AND� SOME�BOARDS�HAVE�
���BIT�MEMORY�IN� HIGH� AREAS�NOT�
NORMALLY�ACCESSIBLE�BY�THE�"MIGA��
0LDER�%."�BOARDS�ALSO�HAD�PROBLEMS�
UNDER�CERTAIN�GRAPHIC�MODES�ON�THE

"MIGA
�THIS�HAS�BEEN� RESOLVED�ON�THE�
NEWER�GENERATION�OF�%."�CONTROLLERS�

*F�YOU�HAVE�NOT�YET�BOUGHT�AN�
ACCELERATOR�BOARD
�TRY�AND�AVOID�
BOARDS�WHICH�HAVE�THESE�PROBLEMS�
	44-�"�����#�����AND�$4"�.EGA�
.IDGET�3ACERS
�AND� STICK�TO�
ACCELERATORS�WHICH�DO�NOT�HAVE�THIS�
PROBLEM�	.ICROBOTICS�79-������AND�
$OMMODORE�ACCELERATORS
�

"NOTHER�SOLUTION� IS�TO�BUY�AN�
ACCELERATOR�BOARD�WITH�ON�BOARD�4$4*�
CONTROLLER��5HE�(71�$OMBO�BOARDS�
ARE�EXCELLENT�EXAMPLES
� OFFERING�����
BIT�MEMORY�AND�A�%."�CONTROLLER�
CAPABLE�OF�ACCESSING�ALL�THIS�MEMORY�
	AS� IT�IS�A����BIT�%."�CONTROLLER�
WHICH� IS�AWARE�OF�THIS�EXTRA�MEMORY
�

	�
�$@M� HS�AD�HMSDQM@KKX�DWO@MCDC 
/OT�SATISFIED�THAT�A�THROUGH�PORT�
WOULD�BE�A�SENSIBLE�WAY�OF�ALLOWING�
THE�HARD�DRIVE� INTERFACE�TO�BE�
EXPANDED
�(71
� IN� ITS�HARD�DRIVE�
INTERFACE�FOR�THE�"MIGA�����ADDED�A

MINI�SLOT�FOR�FUTURE�EXPANSION��5HEY�
HAVE�ALREADY�LAUNCHED� A�1$�EMULATOR�
	A�VERSION� OF�THE�POPULAR�"5�0NCE�
CARD
�THAT�CAN� BE�ADDED� INTO�THE�
DRIVE�WITHOUT�INVALIDATING�THE�
WARRANTY�� 'UTURE� PLANS� INCLUDE�A�
������ACCELERATOR�BOARD�TO�FIT�INSIDE�
THE�(71�CONTROLLER�CASE�

4&55 */( � 6 1 �: 0 6 3 �
) " 3 % � %3 *7&
0NCE�YOU�HAVE�PURCHASED�YOUR�HARD�
DRIVE�YOU�SHOULD�SET�IT�UP�� *F�YOU�
PURCHASED�A�DRIVE�;H>�CONTROLLER�FROM�
A�SUPPLIER�HE�SHOULD� PRE�INSTALL� IT�FOR�
YOU�� .AKE�SURE�YOU�TELL� HIM�WHICH�
VERSION�OF�,ICKSTART�YOU�HAVE
�AS�HE�
WILL� HAVE�TO� INSTALL�THAT�VERSION�OF�
8ORKBENCH� ON�THE�DRIVE�FOR�YOU�

*F�YOU�HAVE�TO� INSTALL�THE�DRIVE�
YOURSELF�THERE�ARE�SEVERAL� STEPS���

] ���$NMMDBSHMF�SNFDSGDQ
5HERE�ARE�TWO�CABLES�CONNECTING�THE�
DRIVE�TO�THE�CONTROLLER��0NE�HAS�FOUR

LEADS
�THIS� IS�THE�DRIVE� POWER�CABLE
�
AND�CAN�ONLY�FIT�ONE�WAY�AROUND��5HE�
OTHER�CABLE� IS�A����WAY�	���WAY�FOR�
"5�*%&
�DATA�CABLE��0NE�EDGE�OF�THE�
CABLE�WILL� BE�RED�OR�BLACK
�THIS�
CORRESPONDS�TO�PIN� ��ON�THE�
CONNECTOR�� -INE�THIS� UP�WITH�A�SMALL�
TRIANGLE�MARK
� OR�A� NUMBER��
� ON�THE�
DRIVE�AND� INTERFACE�CONNECTORS�

*F�THERE� IS�NO�OBVIOUS� NUMBERING�
ON�THE�DRIVE�CONNECTOR
� PIN� �� IS�
USUALLY�ON�THE�SIDE� NEXT�TO�THE� POWER�
CONNECTOR�

1LUG�EVERYTHING�TOGETHER
� SCREW�
EVERYTHING�DOWN�THAT�NEEDS�TO�BE
�
AND�TURN�ON�THE�POWER�

] ���3TM�TSHKHSX�RNESV@QD
"SSUMING�YOUR�MACHINE� HASN�T�
DISAPPEARED� IN�A�CLOUD�OF�BLUE�GREY�
SMOKE�AT�THIS�POINT�YOU�ARE�READY�TO�
PROCEED�WITH� INSTALLING�YOUR�DISK��
#OOT�THE�UTILITY�DISK�WHICH�CAME�WITH�
YOUR�CONTROLLER�AND� RUN�THE�SETUP�
SOFTWARE�

".*("�4)011&3�] �*446&� ���] �"13*-�����



b���.ANUAL�OR�"UTOMATIC
4OME�SOFTWARE�HAS�AN�AUTOMATIC�
INSTALLATION�PROCEDURE
�THE�(71�
SOFTWARE�FOR�INSTANCE
� CHOOSE�THIS�
AND�STAND�BACK�� 'OLLOW�THESE�
INSTRUCTIONS�AND�YOU�CAN�SET�UP�YOUR�
CONTROLLER�WITHOUT�ANY�FURTHER�HASSLE�

b���.ANUAL�SETUP
'IRSTLY
� THE�SOFTWARE�WILL�ALLOW�YOU�TO�
LOW�LEVEL�FORMAT�YOUR�DRIVE��+?P?L�>I�
NBCM
�4$4*� AND�"5�*%&�DRIVES�DO�NOT�
REQUIRE� LOW�LEVEL�FORMATTING
� AND� IT�
MAY�DAMAGE�SOME�DRIVES�� 4KIP

STRAIGHT�PAST�THAT�TO�THE�CONFIGURE�
DRIVE�SECTION��5HIS�WILL� READ�DATA�
FROM�YOUR�DRIVE�TO�DETERMINE�EXACTLY�
WHAT�SORT�OF�DRIVE� IT� IS��"GAIN
�CHECK�
THAT�THE�FIGURES� 	PARTICULARLY�THE�
ESTIMATE�OF�THE�SIZE�OF�THE�DISK
�
MAKE�SENSE�� IF�THEY�DONkT
�YOU�MAY�
HAVE�A�FAULTY�DRIVE�

0NCE�YOU�HAVE�SET�THE�DRIVE�TYPE�
YOU�NEED�TO�SET�UP�YOUR�PARTITIONS�

"�PARTITION� IS�AN�AREA�OF�A�
PHYSICAL� DEVICE�	A�HARD�DRIVE�UNIT
�SET�
UP�AS�AN�"MIGA�DEVICE��:OU�CAN�HAVE�
SEVERAL� PARTITIONS�ON�ONE�DRIVE�	EG
� A�
���.B�DRIVE�SPLIT�INTO�TWO�PARTITIONS
�
%)0�� AND�%)��

�.ORE�PARTITIONS�CAN�
MAKE�USIHG�THE�DRIVE�EASIER
�
ALTHOUGH
� ADDING�PARTITIONS�EATS�UP�
YOUR�3".
� AS�A�CERTAIN� AMOUNT�OF�
3".� IS�NEEDED� BY�EACH� PARTITION�
WHEN�THE�HARD�DRIVE� IS�ACTIVE�

0NCE�THE�PARTITIONS�ARE�SET�UP�
YOU�CAN�QUIT�THE�PROGRAM�AND�FORMAT�
THE�PARTITIONS��0PEN�A�$-*�OR�4HELL�
AND�TYPE�

$-0+�2�@NERA��@ARE?A�J=IA��(�
J=IA��UKQN�RKHQIA�J=IA��MQE?G

5HEN
� ALL�THAT�IS� LEFT�TO�DO� IS�COPY�
YOUR�8ORKBENCH�DISK�ON�TO�THE�DRIVE
�
PLACE�THE�DISK�IN�%'0�� AND�TYPE�

!-.7�@B-�� �@ARE?A�J=IA��=HH

WHICH�WILL�COPY�YOUR�8ORKBENCH�ON�TO�
THE� HARD�DRIVE��3EBOOT�AND�YOUR�HARD�
DRIVE�SHOULD�BE�RUNNING�

)08�50�-00,�"'5&3�
:063�)"3%�%3*7&
"LWAYS�KEEP�BACKUPS�OF�IMPORTANT�
FILES�� *�CANNOT�OVER�ESTIMATE�HOW�
IMPORTANT�THIS� IS��5HERE� ARE�DISK�
RECOVERY�PROGRAMS�	SUCH�AS�!CME0;FP�
IN�THE�PUBLIC�DOMAIN� AND�THE�
COMMERCIAL�.O;LN?L<;=E�1IIFM	�� BUT�
THESE�PROGRAMS�DO�NOT�AND�CANNOT�
GUARANTEE������SUCCESS�

.OST�MODERN�HARD�DRIVES�
AUTOPARK
� SO�UNLESS�YOU�ARE�USING�A�
REALLY�OLD�DRIVE�YOU�WONkT �NEED�TO�
WORRY�ABOUT�THIS�

*F�SOMETHING�DOES�GO�WRONG
�FIRST�
TRY�AND�BACK�UP�WHATEVER�DATA�YOU�
CAN�FROM�THE�DRIVE�� *F�YOU�CAN
�GET�
EVERYTHING�IMPORTANT�FROM�THE�DRIVE
�
REFORMAT�THE�DRIVE�AND�START�AGAIN�� *F�
NOT
�YOU�SHOULD�TRY�USING�A�UTILITY�LIKE�
!CME0;FP�OR�.O;LN?L<;=E�1IIFM�TO�
REGAIN� LOST�FILES�

'6563&�&91"/4*0/
8ITH� AN�4$4*� CONTROLLER�THERE�ARE�
PLENTY�OF�EXPANSION�OPTIONS�
AVAILABLE�� 'IRSTLY
� EXTERNAL� HARD�
DRIVES
� UP�TO����(B�	OR�����.B
� IN�
CAPACITY�CAN�BE�PLUGGED� IN
� UP�TO�SIX�
DEVICES�CAN�BE�CHAINED�TO�THE�BACK�
OF�AN�4$4*�CONTROLLER
�GIVING�A�TOTAL�OF�
NEARLY����(IGABYTES�STORAGE�

3EMOVABLE�MEDIA�ARE�POPULAR�
NOW
�THE�MOST�POPULAR�BEING�THE�
4YQUEST���.B�CARTRIDGE
�THIS�WRITES�
TO���.B�CARTRIDGES�WHICH�CAN�BE�
INTERCHANGED�WITH�OTHER�MACHINES�

:OU�CAN�ALSO�ADD�TAPESTREAMERS
�
$%�30.�UNITS
�.AGNETO�OPTICAL�
DRIVES�AND�THE�NEW�GENERATION�OF�
����� ��.B�FLOPPY�DISKS�DRIVES�

8HATEVER�YOU�DECIDE
�WITH�A� HARD�
DRIVE�YOU�LL� FIND�YOUR�"MIGA�HAS�
POTENTIAL�YOU�NEVER�DREAMED�OF�� 2 �

K J A � B K N � U K Q �

CONTROLLEIS�AND�FACTORY�CONFIGURED�DRIVE�COMBINATIONS�AVAILABLE�AT�THE

%@KBQESXDQ
�� h� �� U� �������� � �h� �� �� �7�� hh

h� �� �� ��� �� �� �� �
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� � � � H
CONTROLLER�WHICH�HAS�A�THROUGH�PORT�� �����

�� �

�� �
h� �� hhhh� �� hh

�� � � � � � � �
�� �� h

MORE�CHOICES�OF�DRIVES�AND�UP�TO��.B�EXPANSION� IT�WOULD�BE�MY�FAVOURITE�� >

gg� �� �
7����������� �]� h� ����� h� �� �� h� ��h

*FANSFER�CAUSED�A�NOTICEABLE�DROP�IN�COMPUTER�PERFORMANCE��5HE�CARD�CHC
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� �

�� l� �� l� �� l

b: gg� �g� ��� �SS ��
���� �̀ l��� 7� �̀ I

�� 
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�� �� l� �llll��l� ��� �� l
TO�GO�� l�� �� l���� �� l� J

�� �� ��� �� �� hh� �� H
l���������������� h� �� 
������ �� �� � � ` � � � � � H

�.B
�ON�THE�"MIGA�����������VERSION�YOU�CAN�USE�EIGHT�OF�THE�LTBG� ��
CHEAPER�I.BX4�4IMRINS��� I� �� �� � � � l� �� l� �

IF�YOU�HAVE�AN�"MIGA�����������THEN�AN�EVEN�BETTER�OPTION�IS�THE�(71� �

) IE �%."�TRANSFER�� ���������

%ATAFLYER������ �/OT�ONE�OF�THE��GCA;�0BIJJ?L�FAVOURITES� IN�THE�HARD�DRIVE�
TRIAL��+UDGED�TO�BE�A�BIT�TACKY�ALL�ROUND�DESPITE�A�PROMISING�EXTERNAL�FINISH

� � � ".*("�4)011&3�] �*446&� ���] �"13*-�����
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&@>1;4<A�E8B7�G>C@�70@3�3@8D4��
�>=�B�:=>E�B74�38554@4=24�
14BE44=�0�?@4?�0=3�0�?0@:��
'403�>=F��0=3�58=3�B74�A>;CB8>=A�
8=�>C@��<860��=AE4@A�A?4280;�� �
$0-%�#005�4):
.X�"LHF@�VHSG�"����@SS@BGDC�
VNM�S�@TSNANNS�EQNL�BNKC��5GD�
RXRSDL�QDPTDRS�f/NS�@�%04�CHRJ�HM�
6MHS�� g�@OOD@QR�� *S�HR�@M�HMSDQLHSSDMS�
E@TKS�VGHBG�NMKX�G@OODMR�NM�SGD�EHQRS�
ANNS�TO�EQNL�BNKC��-NV�KDUDK�
ENQL@SSHMF�SGD�CHRJ�G@C�MN�DEEDBS�

5HE�"����MAY�NOT�BE�THE�CULPRIT�
5HIS�PROBLEM�CAN�BE�CAUSED� BY�A�
FAULTY�EXTERNAL�DRIVE�WHICH� IS�
OVERLOADING�THE�ELECTRONICS�
CONTROLLING�DF0��AND�FOXING�THE�"MIGA�
INTO�THINKING� IT�CONTAINS�A�DISK�� *F�YOU�
HAVE�ANY�EXTERNAL�DRIVES�TRY�SWITCHING�
OFF
�DISCONNECTING�THEM�AND�
SWITCHING�ON�AGAIN�

5HE�OTHER�POSSIBILITY�IS�THAT�THE�
DRIVE� IS� NOT�VALIDATING�CORRECTLY�WHEN�
SWITCHED�ON��5HERE�ARE�TWO�MAIN�
CURES�FOR�THIS�SYMPTOM�
` �"LWAYS�1"3,�THE�HARD�DRIVE�BEFORE�
SWITCHING�OFF�AND�GET� INTO�THE�HABIT�
` �#EFORE�SWITCHING�OFF
� MAKE�SURE�ALL�
DISK�ACTIVITY�HAS�STOPPED��8ATCH�THE�
GREEN�BUSY�LIGHT��8HEN� IT�GOES�OUT
�
WAIT�AT�LEAST�A�SECOND
� RUN�1"3,�AND�
SWITCH�OFF�AT�THE�"MIGAkS�146�
IMMEDIATELY�

%3*7&�48*5$)�0''
8GDM�LX�"����HR�HM�TRD�ENQ�F@LD��
OK@XHMF�HS�VNTKC�AD�MHBD�SN�CHR@AKD�
SGD�"����CQHUD��6MOKTFFHMF�HS�VHKK�
B@TRD�VD@Q�@MC�SD@Q
�RN�*�VNTKC� KHJD�
SN�AD�@AKD�SN�EHS�RVHSBGDR�SN�CHR@AKD�
SGD�CQHUD�@MC�E@M�LDBG@MHRL�@MC�
XDS�QDS@HM�@MX�3".� HM�SGD�CQHUD�

*�MDDC�SN�JMNV�VGHBG�KD@CR�NQ�
BNMS@BSR�MDDC�SN�AD�RVHSBGDC�� *�
BNTKC�DWSDMC�SGD�VHQDR�NTS�NE�SGD�
CQHUD�NQ�EHS�@M� HMSDQE@BD�ADSVDDM�
BNLOTSDQ�@MC�CQHUD�VHSG�RVHSBG�DR�
NM�SNO�

0NE�OF�THE� REASONS�FOR�HAVING�THE�FAN�
IS�TO�COOL�THE�CHIPS�� �SO
� ALTHOUGH�
POSSIBLE
� IT�WOULD�NOT�BE�WISE�TO�
DISABLE� IT��5RY�REPLACING�THE� HARD

DRIVE�WITH� A���.B� LOW�POWER�
CONSUMPTION�MODEL� AND� REMOVING�
THE�FAN�

)"3%�%*4,�$)0*$&4
*�OK@M�SN�ATX�@�G@QC�CQHUD�ENQ�LX�
"������@L�BNMRHCDQHMF�SGD�9DSDB�
'@RSQ@BJ�ATS�HM�SGD�G@QC�CQHUD�SQH@K�
HM��0�� �XNT�R@HC�HS�OQNUDC�SNN�SQHBJX�
SN�FDS�QTMMHMF��)NV�SQHBJX 

"KRN
�CNDR�SGD�(71�*LO@BS�����
G@UD�@�SGQNTFG�ONQS 

5HE�9ETEC�MACHINE� IS�TRICKY�TO�GET�UP�
AND� RUNNING�NO�MATTER�HOW�MUCH�
TECHNICAL� NOUSE�YOU�HAVE��0NCE

GOING�IT�IS� NO�BETTER�THAN�AVERAGE
�
AND�NO� LONGER�LIVES�UP�TO�THE�CLAIMS�
MADE�FOR�IT��5HE�(71�*MPACT�����DRIVE�
IS�FASTER
� BETTER�MADE�AND�A� BETTER�
UNIT�ALL� ROUND�� *T�DOES�NOT�HAVE�A�
THROUGH�PORT�� �AND
�JUDGING�FROM�MY�
EXPERIENCE�OF�SUCH�THINGS
� BEHAVES�
BETTER�FOR�THE� LACK�OF�IT�

+&3,:�(".&4
*�NVM�@M�"����VHSG�,HBJRS@QS������ *S�
HR�EHSSDC�VHSG�@M�"����3".�
DWO@MRHNM��)NV�*�B@M�@CC�LNQD�
LDLNQX �*�OK@X�@� KNS�NE�F@LDR
�ATS�
SGDX�SDMC�SN�AD�@�AHS�NM�SGD�IDQJX�
RHCD�� *E�*� ANTFGS�@�G@QC�CHRJ�CQHUD
�
RTBG�@R�@�(71�NQ�@M�"���
�VNTKC�
SGHR�L@JD�SGD�F@LDR�QTM�ADSSDQ 

*E�EHSSDC
�VNTKC�SGHR�@EEDBS�SGD�
V@QQ@MSX�NM�LX�L@BGHMD
�@MC�BNTKC�
SGD�"����3".�DWO@MRHNM�RSHKK�AD�
TRDC�NQ�VNTKC� *�G@UD�SN�QDLNUD�HS 

"�HARD�DISK�DRIVE�WOULD� NOT�IMPROVE�
THE�GRAPHICS�ON�YOUR�GAMES��"�HARD�
DISK�IS� LIKE�A�FLOPPY�DISK
� BUT�BIGGER�
AND�FASTER�� *T�MEANS�THAT�SECTIONS�OF

A�GAME�CAN�BE� LOADED� INTO�YOUR�
COMPUTER�MORE�QUICKLY�AND�THAT�YOU�
WONkT �HAVE�TO�DO�ANY�DISK�SWAPPING��
#UT�IT�WON�T�CHANGE�THE�SPEED�AT�
WHICH�YOUR�COMPUTER�DISPLAYS�THE�
GRAPHICS�OR�PLAYS�THE�GAME��5HIS�
REQUIRES�AN�ACCELERATOR�CARD�

'ITTING�AN�EXTERNAL� HARD�DISK�
WOULD�NOT� INVALIDATE�YOUR�WARRANTY��
.OST�DRIVES�CONNECT�TO�THE�"MIGA�S�
EXPANSION�SLOT�AT�THE�SIDE
� LEAVING�
THE�TRAPDOOR�FREE�FOR�YOUR�"����3".�
EXPANSION�� *F�YOU�WANT�MORE�THAN�
�.B�OF�3".
�THIS�MUST�BE�ADDED�TO�
THE�SAME�SLOT�AS�THE�HARD�DRIVE�
.OST�DRIVES�HAVE�SPACE�ON�THEIR�
CIRCUIT�BOARD�FOR�3".�CHIPS�� �FOR�
EXAMPLE
�THE�"����HAS�SPACE�FOR�UP�
TO��.B
� AND�THE�(71�*MPACT�����HAS�
SPACE�FOR�A�WHOLE��.B�

5)306()�1035�26&3:
*�G@UD�@M�"����VHSG��.A
�@M�DWSQ@�
CQHUD�@MC�%@SDKgR�"BSHNM�3DOK@X�**�
B@QSQHCFD�� *E�*� OKTFFDC�@�G@QC�CHRJ�
HMSN�LX�DWO@MRHNM�ONQS
�VNTKC� *�RSHKK�
AD�@AKD�SN�TRD�LX�"BSHNM�3DOK@X�** 
*�JMNV�SG@S�RNLD�G@QC�CHRJR�G@UD�
@M�4$4*�ONQS��8G@S�HR�SGHR �"QD�
SGDQD�@MX�G@QC�CHRJR�VGHBG�G@UD�@�
SGQNTFG�ONQS�*�B@M�OKTF�LX�"BSHNM�
3DOK@X�HMSN 

/ORMALLY
�YOU�WOULD�NOT�BE�ABLE�TO�
PLUG�YOUR�CARTRIDGE� IN�AFTER�A�HARD�
DISK�WAS�FITTED
� UNLESS
� AS�YOU�SAY
�
YOU�BOUGHT�A�HARD�DISK�WITH�A�
THROUGH� PORT��5HE���.B�4UPRA�
���91� IS�ONE�SUCH�DRIVE�
"LTERNATIVELY
�THE���.B�/OVIA���I�
HARD�DISK�WILL�FIT� INSIDE�YOUR�"MIGA�
AND� LEAVE�YOUR�EXPANSION�SLOT�FREE�

"N�4$4*� 	4MALL�$OMPUTER�
4YSTEMS� *NTERFACE
� PORT�IS�AN� INDUSTRY�
STANDARD�CONNECTOR�WHICH�ENABLES�
SEVERAL� HARD�DRIVES�TO�BE�CONNECTED�
*T�IS�NOT�THE�SAME�AS�THE�"MIGAkS�
EXPANSION� PORT�

)"3%�%3*7&�)"3%�5*.&4
*�ANTFGS�@�RDBNMC�G@MC�(71�*LO@BS�
� � � ���OTS�HM�@�.HMHRBQHAD���.A�
CQHUD�@MC� HS�VNQJDC�EHMD��5GD�SQNTAKD�
HR�SG@S�VGDM� *�@CC��.A�NE�LDLNQX�
*M�SGD�RNBJDSR�OQNUHCDC� HS�RDDLR�SN�
BK@RG�VHSG�SGD�HMSDQM@K�LDLNQX
�@�
���.A�DWO@MRHNM�AN@QC�

*�G@UD�OTS�SGD�CQHUD�NM�@�ANF�
RS@MC@QC�"����@MC�SGD�R@LD�E@TKS�
@OOD@QR�� *�G@UD�BG@MFDC�SGD�ONVDQ�
RTOOKX�SN�SGD�G@QC�CQHUD�ATS�SGD�E@TKS

&�.#+*� �1/0%*#� Z� &�.#+*� �1/0%*#
''4�� �'AST�'ILING�4YSTEM��"�NEW�FILING�SYSTEM�DRIVER�INTRODUCED�WITH

8ORKBENCH� ����� %ISK�BLOCKS�ARE�ARRANGED�SO� LARGE�AMOUNTS�OF�DATA�CAN�
BE�READ�QUICKLY��3EADS�AND�WRITES�ARE�SPEEDED�UP�BY�UP�TO�SEVEN�TIMES��
%IRECTORY�SEARCHING�IS�AROUND����TIMES�FASTER�AND�THE�HARD�DISK�PARTITION�
LIMIT�IS� RAISED�TO�TWO�(IGABYTES��4OME�OLDER�HARD�DISK�SYSTEMS�CANNOT�
BOOT�WITH� ''4��"LSO
� IT� IS�NOT�AVAILABLE�WITH�FLOPPY�DISKS�UNDER�"MIGA%04�
���
� MAKING�THEM�SLOOOOOW�

)".�� �)NKC�@MC�.NCHEX�� �5HE�"MIGAkS�SPECIAL�SCREEN�MODE�WHICH�ENABLES� IT�
TO�DISPLAY������COLOURS�AT�ONCE�

)HFG�KDUDK�ENQL@S�� �"N�"MIGA%04�FORMAT��1REPARES�THE�DRIVE�FOR�USE�WITH�
"MIGA%04�BY�FORMATTING�IT�WITH�0'4�OR�''4�

-NV�KDUDK�ENQL@S�� �)ARD�DRIVES�ARE�WEIRD�BEASTIES�AND�THIS� INITIAL� FORMATTING�
IS�DONE�BY�THE�DRIVE�CONTROLLER
� USUALLY�ONLY�ONCE�WHEN�THE�DRIVE� IS�FIRST�
CONFIGURED��1RIMARILY�THIS� FORMAT�CONTROLS�THINGS� LIKE� INTERLEAVE�FACTORS�

0'4�� �5HE�OLD�FILING�SYSTEM�DATING�BACK�TO�THE�DAYS�OF�THE�FIRST�"MIGAS�� *T�
WORKS
� BUT�IS�NOT�SUITABLE�FOR�THE� IMPROVED�SPEEDS�AND�STORAGE�
CAPACITIES�AVAILABLE�WITH�HARD�DISKS�

1@QSHSHNM�� �1ART�OF�THE�DRIVE�SEPARATED�FROM�THE�REST��"S�FAR�AS�8ORKBENCH
�
"MIGA%04�AND�THE� REST�OF�THE�WORLD� IS�CONCERNED
� A�PARTITION� IS�A�DISK�IN�
ITS�OWN� RIGHT��1ROBLEMS�DO�COME�TO�THE�FORE�WHEN�YOU�TRY�TO�COPY�DATA�
BETWEEN�TWO�PARTITIONS�ON�THE�SAME�DRIVE�

1QDO�� �5ELLS�THE�DRIVE�WHAT�SIZE� IT�IS
� THE� INTERLEAVE�FACTOR
�FILING�SYSTEM�TYPE
�
WHERE�THE�BAD�BLOCKS� LIE� AND�SO�ON��5HIS�SORT�OF�INFORMATION� IS�ONLY�
USEFUL�TO�ADVANCED�USERS�SQUEEZING�MORE�SPEED�FROM�A�DRIVE�

".*("�"/48&34�41&$*"-� ]� ".*("�"/48&34�41&$*"-
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ODQRHRSR��5GD�LDLNQX�BGHOR�G@UD�
ADDM�BG@MFDC�VHSGNTS� QDRTKS�

*F�YOUR�MEMORY�FAILS�TO�WORK�ON�A�BOG��
STANDARD�"MIGA�����AND�YOUkVE�
CHANGED�THE�3".�AND�THE�146
� THEN�
*kD� HAVE�TO�SAY�THAT�YOUR�(71� *MPACT�
����UNIT�IS�FAULTY��5HE�CIRCUITRY�THAT�
HANDLES�THE�4$4*� DRIVE�AND�THE�
CIRCUITRY�THAT�HANDLES�THE�MEMORY�ARE�
MOSTLY�SEPARATE
�SO� IT� IS�QUITE�
CONCEIVABLE�THAT�THE�4$4*�DRIVE�WILL�
WORK�FINE
� BUT�THE�MEMORY�FAILS�

$)"*/*/(�)"3%�%3*7&4
$NTKC�XNT�SDKK�LD�GNV�SN�C@HRXBG@HM�
SVN�"����G@QC�CQHUDR�SNFDSGDQ �5GD�
SGHMF�SG@S�G@R�RSTLODC�LD�HR�SGD�
RNESV@QD�RHCD�NE�SGHMFR��8G@S�
BG@MFDR�CN�*�G@UD�SN�L@JD
� TRHMF�
SGD�RDSTO�CHRJ
�@R�@S�SGD�LNLDMS�
SGD�RXRSDL�VHKK�MNS�QDBNFMHRD�DHSGDQ�
NE�SGD�CQHUDR��8GDM� *�RVHSBG�SGD�
BNLOTSDQ�NM
�SGD�RXRSDL�RDDLR�SN�
QD@C�D@BG�CQHUD�HM�STQM
�ATS�MNSGHMF�
LTBG�G@OODMR�@ESDQ�SG@S�

:OUR�PROBLEM� IS�A�HARDWARE�ONE
� NOT�
A�SOFTWARE�ONE�� 'IRSTLY
�YOU� SHOULD�
ONLY�USE�ONE�95�CONNECTOR�ON�THE�
BOARD��5HE�SPACE�FOR�THE�OTHER�
CONNECTOR�AND�THE�OTHER�POWER�LEAD�
ARE�NOT�SPARE�FOR�PEOPLE�TO�SOLDER�ON�
TO
� BUT�DEPEND�ON�WHICH�DRIVE� IS�
SUPPLIED�WITH�THE�"�����8ITH�THE�
8ESTERN� %IGITAL���.B�DRIVE
�THE�95�
CONNECTOR� IS�ON�THE� RIGHT�AND�THE�
POWER�CONNECTOR�IS�ON�THE� LEFT��5HE�
&PSON���.B�DRIVE�SUPPLIED�WITH�EARLY�
"���S� IS�THE�OPPOSITE�WAY�AROUND��
5HIS� IS�THE�ONLY�REASON�THAT�THE�
BOARD� HAS�TWO�POSSIBLE�CONNECTIONS�
FOR�POWER�AND�95�DRIVE�

5O�RUN�A�SECOND�95�DRIVE�YOU�
HAVE�TO�MAKE�A����WAY�RIBBON�CABLE�
WITH�THREE����WAY�CONNECTORS�ON� IT
�
PLUGGING�ONE�END� INTO�THE�"����95�
CONNECTOR�AND�THE�OTHER�TWO� INTO�THE�
TWO�95�DRIVES��:OU�THEN�HAVE�TO�
CHANGE�THE�JUMPERS�ON�THE�95�DRIVES�
SO�THAT�ONE� IS�SET�TO�MASTER�MODE�
AND�THE�OTHER�TO�SLAVE��5HIS�WILL�
DEPEND�ON�WHICH�DRIVES�YOU�HAVE�

:OU�WILL�THEN�HAVE�TO�FIND�AN�
EXTERNAL� POWER�SOURCE�FOR�THE�OTHER�
95�DRIVE
� AS�THE�"����ONLY�PROVIDES�
ENOUGH�POWER�FOR�ONE�DRIVE�

64*/(�"�."$�)"3%�%*4,
$@M�*�TRD�@���.A�.@BHMSNRG�G@QC�
CQHUD�VHSG�LX��.A�"LHF@���� �8HKK�
SGDQD�AD�OQNAKDLR�VHSG�@TSNANNSHMF�
@MC�RNESV@QD�BNLO@SHAHKHSX 

.ACINTOSH�DRIVES�USE�THE�STANDARD�
4$4*� INTERFACE
� SO�YOU�CAN�CONNECT�
IT��:OU�WILL� NEED�TO� PURCHASE�A�HARD�
DRIVE� INTERFACE�FOR�YOUR�"MIGA������
5HE�CHEAPEST�INTERFACE�YOU�CAN�USE�
IS�THE�%ATAFLYER
� BUT�ANY�4$4*�
INTERFACE�FOR�THE�"MIGA�WILL�WORK��"S�
LONG�AS�YOU�ARE�USING�,ICKSTART�����
YOU�WILL� HAVE�NO�PROBLEMS�WITH�
AUTOBOOTING��:OU�SHOULDNkT �HAVE�ANY�
SPECIAL� PROBLEMS�WITH� SOFTWARE

COMPATIBILITY�EITHER��4OME�SOFTWARE�
WILL� REFUSE�TO�WORK�WITH� ANY�HARD�
DISK
� BUT�THAT�S�BECAUSE�THE�SOFTWARE�
WAS�BADLY�WRITTEN� AND� ISNkT�THE�FAULT�
OF�YOUR�NEW�HARDWARE�
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4HORT�OF�PHYSICAL� ABUSE
�THE�MOST�DANGEROUS�THING�YOU�CAN�DO�TO�A�HARD�DISK�
IS�SWITCH�ON��5HE�SECOND� IS�SWITCH�OFF��5OGGLING�THE�POWER�WILL�WRECK�THE�
STRUCTURE�AND�GIVE� RISE�TO�CHECKSUM�ERRORS�

5HE�WATCHWORD� IS�=;L?
� .ANY�DRIVES�COME�WITH� A�PARK�UTILITY�� *T�MOVES�THE�
DISK�HEADS�TO�THE�PARK�CYLINDER
� AN� AREA� RESERVED�BY�THE�DISK�DURING�PREPPING�
AND� NEVER�USED�BY�"MIGA%04��"LWAYS�PARK�THE�HEADS�BEFORE�YOU�SWITCH� OFF
�
PUTTING�THEM�OUT�OF�HARMkS�WAY�WHEN�THE�DRIVE�COMES�BACK�ON�AND�THE�
PLATTERS�START�THEIR�SPIN�UP�PHASE�� �THE�POINT�AT�WHICH�THE�DAMAGE�OCCURS�

1ARKING�IS�NORMALLY�ONLY�RECOMMENDED�PRIOR�TO�MOVING�A�DRIVE�� *N�
PRACTICE
� HOWEVER
� IF�THE�HEADS�ARE� LEFT�OVER�THE�SURFACE
�THE�POWER�UP�KICK�
CAN�TERMINALLY�CORRUPT�DATA�� .ANY�MODERN� HARD�DISKS
� PARTICULARLY�THE�
2UANTUM�MODELS
� ARE�AUTO�PARKING
� REQUIRING�NO�SOFTWARE�� *T�IS�VERY�IMPORTANT�
NEVER�TO�PARK�AN�AUTO�PARKING�DRIVE�AND�NEVER�ATTEMPT�TO�USE�A�PARK�UTILITY�
DESIGNED�FOR�USE�WITH� A�DIFFERENT�SYSTEM�� �*F�YOUR�DRIVE�CAME�WITHOUT�A� PARK�
UTILITY
� IT�DOESNkT�NEED�ONE�

CQHUD �"QD�SGDQD�@MX�ANNJR�NM�G@QC�
CQHUDR�@MC�SGD�"�����ENQ�ADFHMMDQR 

*N� PRACTICE�YOU�CANNOT�HAVE�MORE�
THAN�ONE�BOOTABLE� PARTITION�ACTIVE�AT�
THE�SAME�TIME
� BECAUSE�THE� HIGHEST�
PRIORITY�PARTITION�WILL�TAKE�OVER�THE�
BOOT�SEQUENCE�� 'OR� INSTANCE
� IF�YOU�
HAVE�A�BOOT�DISK�IN� %'0��AND�BOOT�
THE�MACHINE
� IT�STARTS�FROM�THE�FLOPPY�
NOT�THE�HARD�DISK�

8HAT�YOU�NEED�TO�DO� IS�HAND�
CONTROL� FROM�THE�BOOT�PARTITION�TO�A�
SECOND�PARTITION� DURING�STARTUP
� AND�
THIS� IS�EASILY�ACHIEVED�WITH�A�FEW�
LINES�OF�"MIGA%04�CODE��8HAT�YOU�
PUT� IN� THERE�DEPENDS�ON�HOW�YOU�
HAVE�SET�UP�YOUR�MACHINE�

)ERE�S�A�TYPICAL�EXAMPLE�OF�A�
STARTUP�SEQUENCE�WHICH�HANDS�
CONTROL� OVER�TO� A�SECOND�PARTITION�
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5HIS�APPROACH�SUFFERS�FROM�A�FEW�
PROBLEMS�� �NOT�THE� LEAST�OF�WHICH� IS

THAT�YOU�HAVE�TO�DECIDE�WHICH�
PARTITION�TO�BOOT�FROM�EVERY�TIME�YOU�
START�THE�MACHINE�� -ESS� IMPORTANTLY
�
YOU�HAVE�TO�HAVE�A�COMPLETE�COPY�OF�
8ORKBENCH�ON�BOTH�PARTITIONS�AND�
THE�1REFERENCES�CAN�ONLY�BE�SET�FROM�
THE�8ORKBENCH�PARTITION��5HE�
FOLLOWING�COMMAND� LINE�WILL� INSTALL�
8ORKBENCH�ON�YOUR�HARD�DRIVEkS�
SECOND�PARTITION� 	%)�
�� #OOT�YOUR�
MACHINE
� OPEN�A�4HELL�WINDOW�AND�
INSERT�YOUR�ORIGINAL�8ORKBENCH�DISK� IN�
THE� INTERNAL� DRIVE�� /OW�TYPE�

!-.7�$0-+�"$-�� 2-�"&����**

"ND�THAT�SHOULD�DO�THE�TRICK�
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.OST�HARD�DRIVES�FOR�THE�"MIGA�����
HAVE�AN�4$4*� PORT�ON�THE�BACK�� *F�A�
DRIVE�HAS�AN�4$4*� PORT�AND�THE�
INTERFACE�SUPPORTS�THE�4$4*�%IRECT�
PROTOCOL� 	THE�"����DOES

�THEN�YOU�
CAN�GET�ALMOST�ANY�4$4*�DEVICE�	$%��
30.
� TAPE�STREAMERS
�
MAGNETO�OPTICAL�DRIVES�AND�SO�ON
�
WORKING�WITH� IT��5HEY�WILL� NEED�SPECIAL�
DRIVER�SOFTWARE�TO�CONTROL�THEM
�
THOUGH��0THER�4$4*�HARD�DISKS�CAN�
BE�ADDED�AT�A� LATER�DATE�WITHOUT�ANY�
PROBLEM�� THE�4$4*�CONTROLLER� IS�
EMBEDDED� ON�THE�DRIVE� ITSELF
� SO�ALL�
YOU�NEED� IS�A�DRIVE
� A�POWER�SUPPLY�
AND�CASE
� AND�THE�RELEVANT�CABLE�

8)"5�*4�3". 
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"�3".�EXPANSION� INCREASES�THE�
"MIGAkS�MEMORY��"S�PROGRAMS�ARE�
LOADED�FROM�DISK� INTO�THE�MACHINE
�
THIS�MEMORY�	3".
�FILLS� UP��"S�YOU�
HAVE�DISCOVERED
� IF�YOU�HAVE�
INSUFFICIENT�MEMORY�TO� LOAD�MORE�
THAN�ONE� LARGE�PROGRAM�YOU�CAN� KISS�
GOODBYE�TO�YOUR�MULTITASKING�ABILITIES�
BECAUSE�THERE� IS�NOT�ENOUGH�MEMORY�
TO�FIT�ANOTHER�PROGRAM� IN�

"�HARD�DISK� IS� LIKE�A�FLOPPY�DRIVE�
EXCEPT�THAT� IT� IS�FASTER
� LARGER�AND�
YOU�CANNOT�PUT�FRESH�DISKS� IN��.ANY�
OF�THE�PROGRAMS�YOU� USE�FROM�DAY�TO�
DAY�CAN�FIT�ON� A�HARD�DISK
� SO�THERE� IS�
NO�NEED�TO� REPLACE� IT�WITH�A�ANOTHER�
DISK�� *T�IS�A�COMMON�MISCONCEPTION�
THAT�3".�EXPANSION� AND�A�HARD�DRIVE�
ARE�THE�SAME�� �THEY�ARE�NOT�

".*("�"/48&34�41&$*"-� ]� ".*("�"/48&34�41&$*"-
���( '� ".*("�4)011&3�] � *446&� ���] �"13*-�����
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5HE�PROBLEM�THAT�YOU�HAVE�
ENCOUNTERED� IS�DOWN�TO� INSUFFICIENT�
STORAGE��:OUR�ANSWER�IS�TO� INCREASE�
THE�MEMORY�CAPACITY�OF�THE�MACHINE�
BY�PURCHASING�A�3".�EXPANSION��5HIS�
CAN�BE�DONE�THROUGH�THE�TRAP�DOOR
�
THROUGH�THE�SIDEWAYS�EXPANSION�SLOT
�
OR�BY�BUYING�A�HARD�DISK�WITH� SPACE�
INTERNALLY�FOR�MEMORY�EXPANSION�
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)OW� LONG�IS�A�PIECE�OF�STRING �5HE�
"���� IS�DESIGNED�FOR�ONE�EXTRA�DISK�
DRIVE�AND��.B�OF�INTERNAL�MEMORY�� �
THATkS� IT��5HE�NEW�"����1LUS� IS�
DESIGNED�FOR��.B�3".�AND�ONE�EXTRA�
DRIVE��"�SMALL� AMOUNT�OF�POWER�IS�
AVAILABLE�ON�THE�PARALLEL� AND�SERIAL�
PORTS�AND�THE����PIN�EXPANSION� SLOT��
5HIS� IS�BARELY�ENOUGH�TO�DRIVE��.B�OF�
3".
�A�SMALL� SOUND�SAMPLER�AND�
PERHAPS�A�.*%*� INTERFACE��5HE�
PROBLEM� LIES�WITH�THE�MOTHERBOARD��
5HE�TRACKS�MAKING�UP�THE�1$#�ARE�
ONLY�DESIGNED�TO�SUPPLY�A� LIMITED�
CURRENT�� �DRAW�TOO�MUCH�	BY�ADDING�A ��
BEEFY�146� AND�POWER�HUNGRY�
PERIPHERALS
� AND�THE�BOARD�FRIES�

.OST�BIGGER�PERIPHERALS�COME�
WITH�THEIR�OWN�146S
�SO�THERE�SHOULD�
BE�NO�PROBLEM�� )OWEVER
�YOU� SHOULD�
BE�VERY�CAREFUL� ON�THE�HARD�DRIVE�
FRONT�� 'IRST
� SOME�HARD�DRIVES� 	SUCH�
AS�THE�1ROTAR
�DONkT �HAVE�THEIR�OWN�
146S�AS�STANDARD�� 4ECOND
� NOT�ALL�
DESIGNS�SUPPORT�A�THROUGHPORT�AND�
THIS�MAY�AFFECT�PERIPHERALS� LIKE�THE�
"����� �UNLESS�$OMMODORE�SUPPLY�A�
THROUGH�CONNECTOR�WITH�THE�MACHINE�
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*N�OUR�HARD�DRIVE� ROUND�UP
�WE�FOUND�
THE�BEST�DRIVES�TO�BE�THE�4UPRA�
8ORDSYNC������AND�THE�(71�4ERIES
**�"�����)$����5HE�4UPRA�UNIT�HAS�
NO�ROOM�FOR�MEMORY�EXPANSION�ON�
BOARD
�WHEREAS�THE�(71�DRIVE�HAS

ROOM�FOR�UP�TO��.B�� #EARING�IN�MIND�
THAT�A�MEMORY�EXPANSION� BOARD�
COSTS�AROUND�^����WITHOUT�ANY�3".�
CHIPS
� THE�(71�UNIT�SEEMS�TO�BE�THE�
CHEAPER�OPTION�

5HEREkS�NO�NEED�TO�WORRY�ABOUT�
WHERE�THE�DRIVE�WILL�GO�� #OTH�THE�CARD�
AND�THE�DRIVE�	WHICH� IS�FIXED�TO�THE�
CONTROLLER�CARD
�FIT� INTO�ONE�OF�THE�
"����kS�SLOTS��5HERE� IS�NO� NEED�TO�
REMOVE�ONE�OF�YOUR�FLOPPY�DRIVES�

#3*%(&#0"3%�4/"*-
*�OTQBG@RDC�@M�95�#QHCFDAN@QC�@MC�
G@QC�CHRJ�RDBNMC�G@MC��5GD�G@QC�
CQHUD�VNQJR�EHMD�ATS�HR� HS�ONRRHAKD�SN�
RODDC� HS�TO�	HS�HR�@R�RKNV�@R�@�
EKNOOX
�@MC�L@JD�HS�@TSNANNS�RN�*�
CNMgS�MDDC�8NQJADMBG�EKNOOHDR 

5HE�+ANUS�HARD�DRIVES�ARE� NOT�FAST
�
BECAUSE�THE�95�#RIDGEBOARD� READS�
THE�DATA�FROM�THE�HARD�DISK
� AND�
SQUIRTS� IT�THROUGH�A�BLOCK�OF�MEMORY�
THAT�IS�SHARED�BETWEEN�THE�
#RIDGEBOARD�AND�THE�"MIGA��"N�
"MIGA�PROGRAM�THEN�DETECTS�THIS�
DATA�AND�CONVERTS� IT�BACK�TO�"MIGA�
FILES�� *TkS�JUST�AS�SLOW�THE�OTHER�WAY�
AROUND� IF�THE�#RIDGEBOARD� IS�TRYING�TO�
READ�FILES�FROM�A�PARTITION�ON�AN�
"MIGA�DRIVE�AND�CONTROLLER�

*T� IS�FASTER�IF�YOU�HAVE�AN�
ACCELERATOR�IN�YOUR�"MIGA
�OR� IF�YOU�
ARE�USING�A�FASTER�#RIDGEBOARD
� BUT�
NOT�MUCH�FASTER��:OUR�BEST�BET�IS�TO�
KEEP�THE�#RIDGEBOARD� HARD�DRIVE�
PURELY�FOR�THE�#RIDGEBOARD
� AND�GET�A�
NEW�4$4*� HARD�DRIVE�AND�CONTROLLER�
FOR�YOUR�"MIGA�SIDE�

"S�FOR�AUTOBOOTING
� UNFORTUNATELY�
THE�"MIGA�+ANUS�SOFTWARE�HAS�TO�BE�
RUNNING�FOR�THE�1$�TO�BOOT��:OU�CAN�
CREATE�A�VERY�SIMPLE�BOOTDISK�THAT�
WILL�TRANSFER�CONTROL�TO�THE�1$�DRIVE�
WHEN� IT�HAS� LOADED
� AND� IF�YOU�HAVE�
ENOUGH�MEMORY�YOU�CAN�CREATE�A�
SMALL� RECOVERABLE�3".�DISK�AND�COPY�
THESE�FILES� INTO�THAT�SO�YOU�WILL� ONLY�
HAVE�TO�BOOT�FROM�FLOPPY�ONCE� AFTER�
TURNING�THE�POWER�ON�
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-ETkS�TAKE�THIS�FROM�THE�TOP��:OU�ARE�
ASSUMING�THE�)%�IS�0,�BECAUSE�THE�
CORRECT�POINTER�	SPRITE
�APPEARS�� *N�
FACT
�THIS� IS�TAKEN�FROM�THE�BOOTUP�
FLOPPY�AND�HAS�NO�BEARING�
WHATSOEVER�ON�THE�HARD�DISK�

8HAT�HAS� HAPPENED� IS�THIS�� IN�
EDITING�YOUR�STARTUP�SEQUENCE�YOU�
HAVE� INADVERTENTLY�SPLIT�A� LINE� IN�TWO��
5HE�ORIGINAL� PROBABLY�READ�SOMETHING�
LIKE�THIS�

#?DK��1P=NPEJC�	A9HI1LENEP�

5HE� IDEA�BEING�TO�PRINT�THE�MESSAGE�
IN�BOLD�� �THATkS�WHAT�THE� �E <LM �BIT�
MEANS��TRY�IT�� *�SUSPECT�THAT�PART�OF�
THE�FILE�NOW�READS�SOMETHING�LIKE�

#?DK��1P=NPEJC�	A�
9HI1LENEP�

5HE�FIRST�LINE�WILL�GENERATE�AN�ERROR
�
BUT�IT�WONkT �STOP�THE�STARTUP��
SEQUENCE�SCRIPT��5HE�SECOND� LINE�WILL
� �BECAUSE�"MIGA%04� IS� LOOKING�FOR�A�
COMMAND�FILE�CALLED� jLM4PIRITki �� �
NOTE�THE�EXTRA�QUOTE�AT�THE�END�
4INCE� IT�CANkT �BE�FOUND�THE�SCRIPT�
GRINDS�TO�A�HALT�

/OW�TO�THE�SOLUTION�� #OOT�YOUR�
HARD�DISK�UNTIL� IT�STOPS
� THEN�ENTER�

%)0�B�&%� %)0�4 �4 S@QSTO �+ �
RDPTDMBD

-ETTER�CASE� IS� NOT� IMPORTANT
� BUT�YOU�
MUST�ENTER�EXACTLY�THAT�� &%�SHOULD�
NOW�OPEN�THE�OFFENDING�SCRIPT��
1OSITION�THE�CURSOR�JUST�AFTER�THE�
h �E i� PART� *kVE�SHOWN�ABOVE
� PRESS�
THE�ESCAPE�KEY�	ITkS�MARKED� &4$
�
THEN�PRESS� h+i�THEN� <&NTER>�� /OTICE�
HOW�THE�TWO� LINES�ARE�JOINED�� /OW�GO�
THROUGH�THE�SAME�SEQUENCE�AGAIN
�
USING�h9i� INSTEAD�OF�h+i �� 5HATkS�THE�
COMMAND�TO�MAKE�&%�SAVE�AND�EXIT��
8AIT�A�FEW�SECONDS
� REBOOT�YOUR�
MACHINE�AND�EVERYTHING�SHOULD� BE�
BACK�TO�NORMAL�

5HE�PROBLEM�WITH�*/�;=EOJ�IS�
ODD�� �BUT� *kM� NOT�SO�SURPRISED��#EING�
1%
� ITkS� HARDLY�THE�MOST�STABLE�OF�
BACKUP�PROGRAMS�AND�MY�ONLY�
ATTEMPT�RESULTED� IN�DISMAL� FAILURE�� *�
SUSPECT�THE�HARD�DISK�MUST�BE�FULLY�
BOOTED�BEFORE�*/�;=EOJ�WILL� BE�ABLE�
TO�WORK�

%3*7&�"/%�"$$&-&3"503
*�VNTKC�KHJD�SN�EHS�LX�"LHF@�����
VHSG�@�4$4*�G@QC�CQHUD�VGHBG�NEEDQR�
@S� KD@RS���.A�NE�RSNQ@FD�@MC�VHKK�
@KKNV�LD�SN�@CC��.A�NE�3".�SN�LX�
L@BGHMD�AX�EHSSHMF�3".�BGHOR�HMRHCD�
SGD�CQHUD��5GDQD�@QD�RN�L@MX�
@U@HK@AKD�NM�SGD�L@QJDS�SG@S�*gL�MNS�
PTHSD�RTQD�VGHBG�HR�SGD�NMD�SN�ATX�

"S�@� K@SDQ�C@SD� *�V@MS�SN�@CC�@

$4"�.DF@�.HCFDS�3@BDQ�OQNBDRRNQ�
@BBDKDQ@SNQ�SN�LX�L@BGHMD�� *R�SGHR�@�
FNNC�BGNHBD 

*gUD�GD@QC�SG@S�SGD�$4"�TMHS�G@R�
OQNAKDLR�VNQJHMF�VHSG�RNLD�G@QC�
CQHUDR
�RN�SGD�CQHUD� *�BGNNRD�VHKK�
G@UD�SN�VNQJ�VHSG�SGD�$4"�
OQNBDRRNQ�@BBDKDQ@SNQ�NQ�VGHBGDUDQ�
B@QC�XNT�QDBNLLDMC�

5HERE�ARE�QUITE�A�FEW� jCHEAPk�
PROCESSOR�ACCELERATORS�BUT�THE�$4"�
.EGA�.IDGET�3ACER�IS�ABOUT�THE�
BEST��"NOTHER�CARD�WORTH� CONSIDERING�
IS�THE�#�����FROM�4OLID�4TATE�
-EISURE�� *TkS�A���.)Z�UNIT�AS�
OPPOSED�TO�THE�$4"kS���.)Z
� BUT�
4OLID�4TATE�RECENTLY�SLASHED�THE�
PRICES�ON� ITS�CARDS�SO�YOU�MAY�WELL�
BE�ABLE�TO� PICK�UP�A�#�����CHEAPLY�

*F�YOUkRE�AFTER�A�HARD�DRIVE�FOR�THE�
"���
�THEN�THERE� IS�ONLY�ONE�CHOICE�� �
THE�(71�*MPACT�4ERIES� **��5HIS�SUPERB�
UNIT� IS� AVAILABLE� IN����OR����.B�
CAPACITIES�AND�OFFERS�AN��.B�3".�
EXPANSION�CAPABILITY�ONBOARD��8HAT�S�
MORE
� IT kS�VERY�CHEAP�AND�VERY�FAST�
	IT�S� ABOUT�THE�FASTEST�"����DRIVE�
AVAILABLE�
��$ALL�4ILICA�4YSTEMS��
�������������FOR�MORE� INFORMATION�

(71�DID�ENCOUNTER�A�FEW�
INCOMPATIBILITY�PROBLEMS�BETWEEN� ITS�
DRIVES�AND�THIRD�PARTY�PROCESSOR�
ACCELERATORS�BUT� *� THINK�THESE�HAVE�
NOW�BEEN� IRONED�OUT�� *F�IN�DOUBT
�
CHECK�WITH�4ILICA�BEFORE�YOU�BUY�

/0�.03&�#005
"ESDQ�TRHMF�LX�"����G@QC�CQHUD�ENQ�
RDUDQ@K�LNMSGR�*�G@C�SN�QDENQL@S�
@MC� QD�HMRS@KK� HS��5GD�"����MNV�
QDETRDR�SN�RDKE�ANNS�@MC�B@M�NMKX�AD�
@BBDRRDC�VGDM�SGD�8NQJADMBG�CHRJ�
HR� KN@CDC� HMSN�SGD� HMSDQM@K�CQHUD�

8E�CERTAINLY�CAN�� 6NDER�THE�HARD�DISK�
PARTITIONING�AND�FORMATTING�OPTIONS�
THERE� IS�A�GADGET�TO�DETERMINE� IF�A�
PARTITION� IS�JUST�MOUNTED�OR�BOOTABLE��
4TART�THE� PROGRAM�CALLED�%!1IIF<IR�
AND�SELECT�THE�GADGET�MARKED�
h1ARTITION� %RIVEi� 	YOU�HAVE�TO�DO�THIS�
EVEN� IF�YOU�ONLY�WANT�A�SINGLE�
PARTITION
��:OU�NOW�HAVE�TWO�OPTIONS�

` � *F�YOU�WANT�THE�DEFAULT�SETUP�OF�
TWO�EQUAL� PARTITIONS
�JUST�CLICK�ON�THE�
GADGET�MARKED� �%EFAULT�4ETUPi �

` � *F�YOU�WANT�A�SPECIFIC�SETUP
�CLICK�
ON�THE�BUTTON�MARKED� h"DVANCED�
0PTIONSi ��5HIS�ALLOWS�ACCESS�TO�NO�
LESS�THAN�EIGHT�MORE�GADGETS�

/OW�CLICK�ON�THE�WORD� h/Oi� IN�THE�
BOX�NEXT�TO� h#OOTABLE i �

$LICK�ON�THE�0,�GADGET�TO� RETURN�
TO�THE�MAIN�SCREEN�� 'INALLY
�CLICK�ON�
THE� h4AVE�$HANGES�TO�%RIVEi�GADGET�
AND�EXIT��:OUR�"����SHOULD� NOW�BOOT�
AS�NORMAL�

*T�ISN�T�USUALLY�NECESSARY�TO�
REFORMAT�AND� RE�COPY�8ORKBENCH�
AFTER�THIS�OPERATION�SINCE� IT�ONLY�SETS�
A�FLAG�IN�A�PRIVATE�AREA�OF�THE�DISK�

�)%#���*/3!./�/,!�%�(� �� �)%#���*/3!./�/,!�%�(
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ADG�I>;�
'7HH;H

NMRHCDQHMF�SGD�"LHF@gR�
) �Z� �� LTRHB@K�S@KDMSR
�SGDQDgR�MNS�
>� �> � ADDM�LTBG�RNESV@QD�OQNCTBDC�
�� VGHBG�QD@KKX�S@OR�SGHR�ONVDQ��
#@RDC�NM�SGD� HME@LNTR�4NTMC�
5Q@BJDQ
��O>CI0=OFJNOL?�KNNJR�
OQNLHRHMF
�ATS�HR�HS�@MX�FNNC 

*SN�T�IT�STRANGE�THAT�DESPITE�THE�
UNDOUBTED� POWER�OF�THE�"MIGAkS�
SOUND�HARDWARE
�VERY�FEW�PROGRAMS�
HAVE�BEEN�WRITTEN�WHICH�TRULY�EXPLOIT�
IT��4URE
� THERE�ARE�ABSOLUTELY�LOADS�OF�
SAMPLERS�AVAILABLE�WHICH�WILL�ENABLE�
YOU�TO� jGRABk� A�SOUND�FROM�THE�REAL�
WORLD�AND�APPLY�DIFFERENT�EFFECTS
� BUT�
TRY�USING�THOSE�SAMPLES�TO�WRITE�
MUSIC�AND�YOU�LL� SOON� REALISE�THAT�
THEREkS�NOT�AN�AWFUL� LOT�OUT�THERE�

*T�SEEMS�THAT�DEVELOPERS�HAVE�
GIVEN�UP�ON�THE�NON�.*%*�"MIGA�
MUSIC�MARKET��1ERHAPS�ONE�VERY�
GOOD� REASON�FOR�THIS� IS�THE�
DOMINANCE�OF�THE�4OUND�5RACKER
� A�
RATHER�COMPLEX�MUSIC�COMPOSITION�
PROGRAM�THAT�STARTED� LIFE�AS�A�
COMMERCIAL� PRODUCT�BUT�EVENTUALLY�
FOUND� ITS�WAY�INTO�THE�1%� LIBRARIES� IN�
THE�FORM�OF�CLONES�� /O�ONE� IS�QUITE�
SURE�HOW�4OUND�5RACKER�CLONES�CAME�
ABOUT�OR�INDEED�WHETHER�THEY�RE�
KOSHER�OR�NOT�	THEY�ARE�ALL� BASED�
AROUND�A�COMMERCIAL� PRODUCT�
��0NE�
THING�IS�FOR�SURE�� �4OUND�5RACKER�
CLONES�ARE�HERE�TO�STAY�

#"$,�0/�53"$,
8ITH�SO�MANY�1%�4OUND�5RACKER�
CLONES� NOW�DOING�THE� ROUNDS
� SOME�
WOULD� SAY�THAT�A�COMMERCIAL�4OUND�
5RACKER�IS�DOOMED�TO�FAIL
� BUT�THATkS�
NOT�THE�VIEW�HELD�BY�THE�4OFTWARE�
.ANAGEMENT�(ROUP�� *T�HAS�JUST�
RELEASED��O>CI0=OFJNOL?�� A�SOUND�
CHIP�BASED�MUSIC�COMPOSITION�
SYSTEM�THAT�BEARS�MORE�THAN�A�
PASSING�RESEMBLANCE�TO�THE�
ESTABLISHED� LOOK�AND�FEEL� OF�
PROGRAMS�SUCH�AS�-LI1L;=E?L��
+ICM?1L;=E?L�AND�A�HOST�OF�OTHERS�

-IKE�MOST�4OUND�5RACKER�CLONES
�
�O>CI0=OFJNOL?� IS� PRIMARILY�A�SAMPLE��
BASED�SEQUENCER
� ALTHOUGH�YOU�CAN�
CONNECT�UP�AND�USE�.*%*�
INSTRUMENTS�VIA�A�SUITABLE�.*%*

INTERFACE�� 6NLESS�YOU�DO� INTEND�USING�
.*%*�THOUGH
�YOU�CAN�ONLY�PLAY�FOUR�
SAMPLES�SIMULTANEOUSLY��5HIS� ISNkT �A�
RESTRICTION� IN�THE�SOFTWARE
� SIMPLY�A�
RESTRICTION�OF�THE�"MIGAkS�SOUND�
HARDWARE��4EVERAL� j5RACKER�CLONES�
HAVE�MANAGED�TO�GET�AROUND�THIS�
LIMITATION�� �,=N;*"!�IN� PARTICULAR�� �
ALTHOUGH� SOUND�QUALITY�OFTEN�SUFFERS�
AS�A� RESULT�� *kM�SURPRISED�THOUGH�THAT�
�O>CI0=OFJNOL?�DOESNkT �ALSO�SUPPORT�
EIGHT�CHANNELS�� �ESPECIALLY�WHEN�YOU�
CONSIDER�ITS� RATHER�HIGH�PRICE�

13&55:�1"55&3/4
6PON� LOADING��O>CI0=OFJNOL?��YOUkRE�
PRESENTED�WITH�THE�NOW�FAMILIAR�
4OUND�5RACKER�LIKE�DISPLAY��"T�THE�TOP�
OF�THE�SCREEN�YOUkLL� NOTICE�A�SET�OF�
TAPE�TRANSPORT�LIKE�CONTROL�GADGETS�
WHICH�� �NOT�SURPRISINGLY�� �ARE�USED�TO�
START�AND� STOP�PLAY�AND� RECORD�
OPERATIONS��5O�THE� LEFT�OF�THIS� IS�A�
PANEL�CONTAINING�A�FURTHER�SET�OF�
PARAMETER�GADGETS
� THE�USE�OF�WHICH�
ISN�T�QUITE�AS�OBVIOUS�AS�THE�TAPE�
TRANSPORT�CONTROLS�� &ACH� jPARAMETERk�
WITHIN�THIS�PANEL� HAS�TWO�ASSOCIATED�
GADGETS�WHICH�ALLOW�YOU�TO� INCREMENT�
OR�DECREMENT�THEIR�VALUE�� &G
�THEREkS�
AN� j*NSTRUMENTk� PARAMETER�WHICH�
ALLOWS�YOU�TO�SELECT�AN� INSTRUMENT�
FROM�THOSE�YOU�HAVE� LOADED�

3UNNING�ALONG�THE�BOTTOM�HALF�OF�
THE�SCREEN� IS�THE�.ATRIX�&DITOR�WHICH�
IS�VERY�MUCH�WHERE�THE�ACTION�TAKES�
PLACE��5HIS� IS�THE�PART�OF�THE�PROGRAM�
WHICH�YOUkLL�FIND�YOURSELF�USING�THE�
MOST�AS� IT� IS�USED�TO�ENTER�THE�
PERFORMANCE� INFORMATION�	NOTES�
BASICALLY
�WHICH�MAKE�UP�YOUR�
COMPOSITION��5HE�.ATRIX�&DITOR�IS�
SPLIT�INTO�FOUR�SECTIONS
�ONE�FOR�EACH�
TRACK�� *N�TURN
� EACH�OF�THESE�TRACKS� IS�
SPLIT�INTO����VERTICAL� STEPS
� EACH�OF�
WHICH�CAN� HOLD�A�SINGLE�NOTE�EVENT�

8HY�ONLY����STEPS �*� HEAR�YOU�
ASK��8ELL
� THIS�GIVES�AWAY�ANOTHER�
LIMITATION�OF�ALL� j5RACKER�CLONES��
6NLIKE�A� jREALk� SEQUENCER�LIKE�*OMC=��
5��YOU�CANkT �JUST�BANG�IN�YOUR�MUSIC�
FROM�START�TO�FINISH�AND�EXPECT�
�O>CI0=OFJNOL?�TO� RECORD�THE�LOT�
	MUSICIANS�CALL�THIS� j-INEAR

$OMPOSITIONk
�� *NSTEAD
�YOUR�MUSIC�
MUST�BE�SPLIT�INTO� jPATTERNSk 
� EACH�OF�
WHICH�CANNOT�CONTAIN�MORE�THAN����
EVENTS�PER�TRACK��5HESE�PATTERNS�ARE�
THEN�ARRANGED� INTO�SEQUENCE�TO�FORM�
YOUR�SONG��5HIS�APPROACH�MAY�APPEAR�
TO�BE� LIMITING�TO�ANYONE�USED�TO�THE�
LIKES�OF�*OMC=�5�� BUT�YOUkLL�GET�USED�
TO� IT�� *F�ANYTHING
� PATTERN�BASED�
COMPOSITION�CAN�SAVE�YOU�WORK�
BECAUSE�PATTERNS�CAN�BE�USED�OVER�
AND�OVER�AGAIN�WITHIN�THE�SAME�
COMPOSITION
� ALTHOUGH�YOUkLL� HAVE�TO�
PLAN�YOUR�MUSIC�FAR�MORE� IN�ADVANCE�

406/%�0/�406/%
#EFORE�YOU�CAN�WRITE�ANYTHING�
REMOTELY�MUSICAL
�THE�FIRST�THING�YOU�
MUST�DO� IS�TO� LOAD�AN� INSTRUMENT��
�O>CI0=OFJNOL?�SUPPORTS�TWO�
DIFFERENT�TYPES�OF�INSTRUMENTS�� �THE

GOOD�OLD�SAMPLE�	WHICH�EATS� LOTS�OF�
3".
�AND�SYNTHETIC�SOUNDS�	WHICH�
EAT�UP�VERY�LITTLE
��4AMPLES�ARE�THE�
MOST�IMPRESSIVE
� BUT�SYNTHETIC�
SOUNDS�CAN�BE�USEFUL� IF�3".� IS�A�
TIGHT��8HAT�S�MORE
� THEY�HAVE�A�
HARSH�ANALOG�SOUND�TO�THEM
� SO�FANS�
OF�3AVE�AND�"CID�MUSIC�WILL� PROBABLY�
FALL� INSTANTLY�IN� LOVE�WITH�THEM�

�O>CI0=OFJNOL?�COMES�COMPLETE�
WITH�A�RESPECTABLE�SELECTION�OF�
SAMPLES�WHICH�COVER�A�WIDE� RANGE�OF�
MUSICAL� STYLES�AND�TASTES��5HERE� IS�
THE�USUAL�COLLECTION�OF�BASS�AND�
SNARE�DRUMS
� HIHATS�AND�TOMS�FOR�
PERCUSSION�TRACKS
� SOME�VERY�NICE�
BASS�SOUNDS�BUT�THEREkS�A�DEFINITE�
LACK�OF�DECENT�LEAD� INSTRUMENTS�AND�
NOT�A�SINGLE�STRING�SOUND� IN�SIGHT��
:OUkLL� PROBABLY�FIND�THE�BUNDLED�
SOUNDS�FINE�FOR�A�WHILE
� BUT�YOUkLL

4B;N�&M�;�0IOH>�
1L;=E?L�

f4NTMC�5Q@BJDQg�HR�TRDC�SN�QDEDQ�SN�
@�LTRHB�OQNFQ@L�SG@S�V@R�
QDKD@RDC�HM�(DQL@MX�@�EDV�XD@QR�
A@BJ
�ATS�HSR�LD@MHMF�G@R�RHMBD�
BG@MFDC�SN�CDRBQHAD�@�SXOD�NE�
OQNFQ@L�� �@�RNTMC�SQ@BJDQ�TSHKHSX�

4NTMC�5Q@BJDQR�@QD�LTRHB�
OQNFQ@LR�CDRHFMDC�SN�DM@AKD�
OQNFQ@LLDQR�@MC�NSGDQ�MNM�
LTRHBH@MR�SN�D@RHKX�BNLONRD

4I�#//43�
LTRHB�TRHMF�SGD�
"LHF@gR�RNTMC�

BGHO��"R�@�QDRTKS
�LTBG�NE�SGD�
LTRHB�XNTgKK�GD@Q�*M�F@LDR�
RNESV@QD�V@R�VQHSSDM�TRHMF�@�
4NTMC�5Q@BJDQ�NQ�RNLDSGHMF�
RHLHK@Q��5GD�4NTMC�5Q@BJDQ�G@R�
ADBNLD�RTBG�@�RS@MC@QC�@LNMF�
OQNFQ@LDQR�SG@S�DUDM�K@MFT@FDR�
KHJD�".04�@MC�#KHSY�#"4*$�
OQNUHCD�RTOONQS�ENQ�SGDL
�RN�
SGDXgQD�HCD@K�ENQ�SGHR�@OOKHB@SHNM�

,74B74@�G>C�@4�0�1C338=6�
�44B7>D4=�>@�0�AC554@8=6�(��"��
�C38>(2C;?BC@4�2>C;3�14�B74�B>>;�B>�
;0C=27�G>C�B>�8=B4@=0B8>=0;�
AB0@3>< �� 0A>=� � B>=4�3405��
�>;1>@=�?CBA�8B�B>�B74�B4AB

�O>CI0=OFJNOL?�R�".�&CHSNQ�VHKK�DM@AKD�XNT�SN�BQD@SD�OTQDKX�RXMSGDSHB�RNTMCR�
VGHBG�D@S�TO�UDQX�KHSSKD�NE�XNTQ�3".
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C, C-ACDS(CC)
USED�TO�THE�ANALOG�SYNTHS�OF�OLD�
WILL� LOVE�THIS�PART�OF��O>CI0=OFJNOL?�
BECAUSE� IT�ALLOWS�YOU�TO�CREATE�
THE�KIND�OF�SQUELCHY�ACID�LIKE�
SOUNDS�MADE�FAMOUS�BY�SUCH�
WONDROUS�SYNTHS�AS�THE�.OOG

04$AR�AND�	MY�PERSONAL�FAVOURITE
�
THE�1ROPHET���

$0/$-64*0/
5HEREkS�NO�DOUBTING�THAT��O>CI�
0=OFJNOL?�IS� IMPRESSIVE
� BUT�WHOkS�
GOING�TO�PAY�^���FOR�A�PROGRAM�THAT�
ISNkT �THAT�DIFFERENT�FROM�THE�MANY�1%�
4OUND�5RACKERS 

�O>CI0=OFJNOL?�IS�ONE�OF�THE�BEST�
j5RACKER�CLONES�TO�APPEAR�ON�THE�
"MIGA
�BUT�TO�ASK�^���FOR�IT�IS�
LUDICROUS��1%�PROGRAMS� LIKE�
-LI1L;=E?L�MAY�NOT�BE�AS�POLISHED�
AS��O>CI0=OFJNOL?�� BUT�NO�AMOUNT�OF�
TARTING�UP�COULD�EVER�MAKE�UP�FOR�THE�
PRICE�DIFFERENCE�

*F�YOU�WANT�A�COMMERCIAL�
4OUND�5RACKER�UTILITY
� BUY�0CTA.&%�
INSTEAD�AND�SPEND�THE� REMAINING�
^���ON�A���YEAR�SUBSCRIPTION�TO�
�GCA;�0BIJJ?>
�$ %

O L @ O L L L L L L L
/$+,,%*#�(%/0
�RAFL1@RIMQROB��������������������Z�����
BY�&XPOSE�4OFTWARE
��A�3UE�5ONIN�
.AGNE� �����
�(EMENOS
�'RANCE

"FPQOF?RQBA�FK�3)�?V�
4OFTWARE�.ANAGEMENT�(ROUP�
���C�.AIN�4TREET�
#INGLEY�#%����)3�
f � �����������

&@RD�NE�6RD� ] �] �] �0�0
&@RHDQ�SG@M�SGD�@UDQ@FD�4NTMC�5Q@BJDQ
�
ATS�RSHKK�E@Q�EQNL�TRDQ�EQHDMCKX�

'D@STQDR� � �] �X�] �0
/NS�PTHSD� @R�ED@STQD�O@BJDC� @R�%2B0#����
ATS��C38>(2C;?BC@4�BNLO@QDR�VDKK� SN� HSR�
1%� QHU@KR�� *S�VNTKC� G@UD�ADDM� MHBD�SN�G@UD�
G@C�RNLD�ENQL�NE�RBNQD�DCHSHMF�SGNTFG�

%NBTLDMS@SHNM� ] �] �] �0�0
5GD�L@MT@K� HR�VDKK� OQNCTBDC
� ATS� HS�
CNDRM�S�RDDL�SN�SDKK� @� KNS�� .NRS�ODNOKD�
@QDMgS�TRDC�SN�4NTMC�5Q@BJDQR
� RN� @�
STSNQH@K�VNTKCMgS�G@UD�FNMD�@LHRR�

"BBDRRHAHKHSX� 0�_�0�0�0
1QNCTBHMF�HMCHUHCT@K� O@SSDQMR� HR�RHLOKD
�
ATS�SGD�OQNBDRR�NE�RSQHMFHMF�SGDRD�SNFDSGDQ�
SN�ENQL� @�RNMF� HR�@� QD@K� O@HM�� )NV�@ANTS�
@M� @QQ@MFD� O@FD�ENQ�UDQRHNM���BG@OR 

1QHBD�7@KTD� � � � � �
�C38>(2C;?BC@4�CNDRM�S� QD@KKX�NEEDQ�
@MXSGHMF�SG@S�B@M�S�@KQD@CX�AD�ENTMC� HM�
LNRS�CDBDMS�1%�4NTMC�5Q@BJDQR�RN�SGD�
[�� �@RJHMF�OQHBD� HR�ITRS�OK@HM�RSTOHC�

+P?L;FF� L;NCHA� [�[�I�I�I
*E��C38>(2C;?BC@4�V@R�SN� AD�RNKC�ENQ�
RNLDSGHMF�KHJD�[�� 
� *�BNTKC�RDD� HS�CNHMF�
VDKK��"R� HS�RS@MCR
� XNT�C�AD�ENNKHRG� SN� O@X�
LNQD�SG@M�SG@S�� #TX�0BS@.&%� �� HMRSD@C��

���.-"'CQ,$

.TRHBH@MR�VHKK�OQNA@AKX�G@SD��O>CI0=OFJNOL?[R�.@SQHW�&CHSNQ
�ATS�OQNFQ@LLDQR�
VHKK� KNUD�HS�� *S�R�CDEHMHSDKX�MNS�SGD�LNRS�RONMS@MDNTR�V@X�SN�DCHS�R@LOKDR
SOON�TIRE�OF�THEM�	*�CERTAINLY�DID�
�
5HANKFULLY��O>CI0=OFJNOL?�ISNkT �TIED�
TO�SOME�STUPID�PRESET�LIST
� SO�YOU�
CAN�PULL� IN�SOUNDS�FROM�OTHER�DISKS�
WHEN�YOU�WANT�

:OU�CAN� RECORD�EVENTS� INTO�THE�
.ATRIX�EDITOR�IN�TWO�WAYS��5HE�FIRST�IS�
TO�SIMPLY�SCROLL� UP�AND�DOWN�THROUGH�
THE�TRACK�YOU�RE�EDITING�USING�THE�
CURSORS�AND�THEN�STAMP�DOWN�THE�
NOTE�THAT�YOU�WANT��5HIS�METHOD�OF�
EDITING�IS�FINE�FOR�HIGHLY�ORDERED�
PASSAGES�� �DRUM�TRACKS�AND�
BASSLINES�ETC�

"�MORE�NATURAL�METHOD�OF�
ENTERING�PERFORMANCE�DATA� IS�
REALTIME�ENTRY�� *F�YOUkVE�GOT�A�.*%*�
KEYBOARD�ATTACHED�TO�YOUR�"MIGA
�
YOU�CAN�PLAY�DIRECTLY� INTO�
�O>CI0=OFJNOL?
� %ONkT�EXPECT�THE�
RECORDING�RESOLUTION�OF�*OMC=�5� IF�
YOUkRE�SLIGHTLY�OUT�OF�TIME
��O>CI�
0=OFJNOL?�WILL� PICK�THIS�UP��5HEREkS�
QUANTIZATION�EITHER
� SO�ANY�TIDYING�UP�
HAS�TO�BE�DONE�BY�HAND�AFTERWARDS�

*F�YOU�DONkT �OWN�A�.*%*� KEYBOARD
�
THEN� PERFORMANCE�DATA�CAN�BE�
ENTERED�USING�THE�"MIGA�KEYBOARD��
�O>CI0=OFJNOL?�ASSIGNS�NOTES�TO�
KEYS�ON�YOUR�KEYBOARD
� SO�YOU�CAN�
STILL� PLAY�IN�YOUR�KILLER�LEAD��0BVIOUSLY�
THIS�METHOD�DOESN�T�QUITE�COMPARE�
TO� REAL� IVORIES
� BUT�IT�DOES�THE�JOB�

INTERESTED� IN�USING�THE�MOUSE��
4AMPLES�CAN�ALSO�BE�TUNED
�
THEIR�VOLUME� INCREASED�AND�
DECREASED� AND�YOU�CAN�EVEN�
CREATE�A� jCHORUSk� EFFECT�USING�
THE� j$HORDk� TOOL��8HAT�S�MORE
�
SAMPLE�EDITING�ISNkT �RESTRICTED�TO�
PRE�RECORDED�SAMPLES�� �

VIDING�YOU�HAVE�A�SOUND�SAMPLER�
T�RUNS�THROUGH�THE�PARALLEL� PORT�
�ST�DO

�YOU�CAN�GRAB�FRESH�
NPLES�FROM�JUST�ABOUT�ANY�
LIO�SOURCE� INCLUDING�$%�
�ERS�	FOR�BEST�RESULTS

�
SONAL� HI�FIS�AND�EVEN�A�

����JROPHONE�
0NE�PROBLEM� *�

ENCOUNTERED�WAS�
�O>CI0=OFJNOL?[S�DISLIKE�FOR�
THE�END�OF�SAMPLES
� IE
� ITS�
HIGHLIGHT�TOOL� SEEMS�TO� IGNORE�
THEM�COMPLETELY
� RESULTING�IN�A�GLITCH�

IF�THE�END�OF

4�4�4".1-&�&%*5*/(
*F�THE�SAMPLES�SUPPLIED�WITH�
�O>CI0=OFJNOL?�DONkT�QUITE�MEET�YOUR�
APPROVAL
�YOU�
CAN�EDIT�THEM�
USING�THE�
BUILT�IN�
SAMPLE�
EDITOR�� *F�
YOUkVE�EVER�
USED
PROGRAMS� LIKE�
�O>CI*;MN?L�
YOU�LL� FEEL�
RIGHT�AT�HOME�
BECAUSE�
�O>CI�
0=OFJNOL?�M�
SAMPLE�EDITOR�
LOOKS�AND�
BEHAVES� LIKE�
MOST�OTHER
SAMPLE� 0MD�UDQX�HMSDQDRSHMF�ED@STQD�HR��O>CI0=OFJNOL?�R�
EDITORS��8HEN� UDBSa�Q�RXMSGDRHR�LNCTKD�VGHBG�@OOKHDR�@M@KNF�
YOU�FIRST�ENTER�DMUDKNODR�SN�R@LOKDR�BQD@SHMF�VDHQC�DEEDBSR
IT
�THE�SELECTED� INSTRUMENT�IS� PULLED�
IN� AND�DISPLAYED� AS�A�WAVEFORM�AT�
THE�TOP�OF�THE�SCREEN�

*N�TRUE��O>CI*;MN?L�STYLE
�
SECTIONS�OF�SAMPLE�CAN�BE�CUT�OUT
�
COPIED�AND�PASTED�DOWN�SIMPLY�BY�
HIGHLIGHTING�THE�SECTION�YOUkRE

YOUR�SAMPLE�
DOESNkT �END�
IN�SILENCE�
	WHICH
� LETkS�
FACE� IT
� THEY�
RARELY�DO
��
5HE�HIGHLIGHT�
TOOL�DOESNkT�
ALWAYS�
SELECT�THE�
EXACT�AREA�
YOU�WANT�
EITHER�� �
EVEN� IF�
YOUkRE� IN�
ZOOM�MODE
�
ONCE�YOU� LET�
GO�OF�THE�
MOUSE�
BUTTON
�THE�
HIGHLIGHT

�1 %+/�1(,01.!�+(�+�0�)! 
%HRQDF@QCHMF�SGD�L@MX�1%�4NTMC�5Q@BJDQ�BKNMDR�@U@HK@AKD

�O>CI0=OFJNOL?[M�NMKX�QD@K�BNLLDQBH@K� QHU@K�HR�5DHIN�,HMMTMDMgR�,=N;*"!�
�
�*SgR�MNS�PTHSD�@R�MHBDKX�O@BJDC�@R��O>CI0=OFJNOL?�ATS�SGD�OQNFQ@L�*SRDKE�
KD@UDR��O>CI0=OFJNOL?�RS@MCHMF��)DQDgR�VG@S�HS�G@R�SN�NEEDQ��

� �$G@MMDKR�NE�4NTMC�g�8HILE��O>CI0=OFJNOL?�ONLY�GIVES�YOU�FOUR�CHANNELS�OF�
"MIGA�SOUND
�,=N;*"!�AUTHOR�5EIJO�,INNUNEN� HAS�BEATEN�THE� LIMITATIONS�OF�
THE�"MIGA�HARDWARE��"S�A�RESULT
�UP�TO�EIGHT�SAMPLES�CAN�BE�PLAYED�AT�ONCE�

4BNQD�&CHSHMF�� ��O>CI0=OFJNOL?[M�MATRIX�EDITOR�IS�GREAT�FOR�DRUM�MACHINE�
PROGRAMMERS
�BUT�IT�S�NOT�THE�MOST�NATURAL�WAY�OF�WORKING�FOR�OTHER�
MUSICIANS��8ITH�,=N;*"!�YOU�CHOOSE�BETWEEN�A�MATRIX�EDITOR�AND�A�SCORE�
EDITOR��5HE�SCORE�EDITOR�ALLOWS�YOU�TO�BUILD�UP�PATTERNS�BY�PLACING�NOTES�ON�
TO�A�STAVE��:OU�CAN�ALSO�VIEW�YOUR�COMPOSITION� IN�SCORE�FORMAT�

&CHSHMF�� �&DITING�IS�ALSO�FAR�EASIER�IN�,=N;*"!
�4ECTIONS�OF�MUSIC�CAN�BE�
CUT
�COPIED�AND�PASTED�SIMPLY�BY�DRAGGING�OUT�A� RECTANGLE�AROUND�THE�BITS�
THAT�YOU�RE�INTERESTED� IN��,=N;*"!�ALSO�DOES�AUTOMATIC�RECORD�QUANTIZATION
�
THEREFORE�KEEPING�YOUR�MUSIC� IN�TIME�

SEEMS�TO�JUMP�EITHER�FORWARDS�OR�
BACKWARDS�OFTEN� RESULTING�IN�A�
SECTION�OF�SAMPLE�THAT�YOU�DONkT �
WANT�BEING�HIGHLIGHTED�

.00%:�.00(
4AMPLES�CAN�BE�EDITED�FURTHER�USING�
�O>CI0=OFJNOL?[S�VECTOR�SYNTHESIS�
FACILITY��5HIS� RPOWERFUL�TOOL�CREATES�
SYNTH�LIKE� INSTRUMENTS�BY�APPLYING�AN�
ANALOG�ENVELOPE�TO�THE�SELECTED�
SAMPLES��6SING�THIS�CAN�BE�A�HIT�OR�
MISS�AFFAIR�� �SOMETIMES�THE� RESULTING�
SAMPLE�CAN�SOUND�BRILLIANT�BUT�� �
MORE�OFTEN�THAN�NOT�� �IT�LL� SOUND�NAFF��
"GAIN
�EXPERIMENTATIONkS�THE�KEY�

4PEECH�CAN�BE�ADDED�TO�YOUR�
COMPOSITIONS��4IMPLY�BY�ENTERING�A�
LINE�OF�TEXT
��O>CI0=OFJNOL?�
TRANSLATES�WHAT�YOU�HAVE�TYPED� INTO�
SPEECH�WHICH� IN�TURN� IS�CONVERTED�TO�
A�SAMPLE��5HE�QUALITY�OF�THIS�SPEECH�
IS� NOT�BRILLIANT
� BUT�EXPERIMENTATION�
WITH� THE�PARAMETERS�CAN�PRODUCE�
INTERESTING�RESULTS�� )OWEVER
�THE�
SPEECH�SOUNDS�MORE� LIKE�A�ROBOT�
WITH�AN�ATTITUDE�PROBLEM�THAN�ANY�
HUMAN� *�VE�EVER�MET�	THEN� AGAIN���
�

1URELY�SYNTHETIC�SOUNDS�CAN�ALSO�
BE�CREATED� USING��O>CI0=OFJNOL?[S�
".�SYNTHESIS�MODULE��"NYONE�WHOkS

".*("�4)011&3�] �*446&� ���] �"13*-������ � �
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�#!$('�%�
&($$ ��&

,IDD@=9FG�C : �� =G7CIBH�,C:HK5F9�G=B79�����

&DUCATIONAL
�-OCAL�"UTHORITY�AND�GOVERNMENT�ORDERS�
WELCOME��&UROPEAN�ORDERS�PLEASE�CALL�OR�WRITE�FOR�A�

QUOTATION��"LL�GOODS�SUBJECT�TO�AVAILABILITY
�PRICES�SUBJECT�
TO�CHANGE�WITHOUT�NOTICE��&�0&�

1QHBDR� HMBKTCD�7"5�@MC�CDKHUDQX�AX�ONRS��
$NTQHDQ�CDKHUDQX�@U@HK@AKD�NM� QDPTDRS�

1KD@RD�@KKNV���C@XR�ENQ�BGDPTD�BKD@Q@MBD�

50�03%&3��$QDCHS�B@QC�NQCDQR�B@M�AD�
OK@BDC�AX�B@KKHMF�SGD�SDKDOGNMD�MTLADQ�
ADKNV� ��NQ�RDMC�@�BGDPTD�10�R�L@CD�

NTS�SN�.+$�4TOOKHDR�SN�
.+$�4611-*&4� 	"4
�

6MHS���5GD�"QBGDR
� *BJMHDKC�8@X
�
-DSBGVNQSG
�)DQSR��4(�� �6+��
5DK�� 	����
�������� 	�� KHMDR


k � . E G � . E M O RY � F O R � T H E � " � � �

I�.EG�INTERNAL�	TRAPDOOR
�EXPANSION
� LATEST���CHIP�
DESIGN�WITH�BATTERY�BACKED�CLOCK�

.+$�13*$&�^�����

4613"3".�MEMORY�CARDS�WITH�SPACE�FOR�UP�TO��.B
4613"3".�WITH��.B�FITTED��������� ����������^������
4613"3".�WITH��.B�FITTED��������� ����������^������
4613"3".�WITH��.B�FITTED��������� ����������^������
4613"3".�WITH��.B�FITTED��������� ����������^������

(71 �4&3 *&4 � **� " � � � � � )"3% �%3 *7&4

2UALITY�(71�CONTROLLERS�WITH�2UANTUM�DRIVES�PLUS�THE�
ABILITY�TO�ADD�UP�TO��.B�MEMORY�	4IMMS


���.B�	��MS
�VERSION����
����.B�	��MS
�VERSION�

^������
^������

4*..4�.ODULES�l�^������PER���.EG

/ " , 4 ) " � 6 1( 3 "% & � . 0 64&

����%1*�QUALITY�REPLACEMENT�MOUSE���PACK�INCLUDES�
.OUSE�)OUSE
�.AT�AND�0PERATION�4TEALTH�GAME��

.+$�13*$&�^�����

/&8���5",&��
/EW�"NIMATION�PACKAGE�FROM�3OMBO�

.+$�13*$&�^�����

7*%*�$0-063�40-65*0/
7IDI�$OLOUR�PACKAGE���INCLUDING�7IDI�%IGITISER
�7IDICHROME�

SOFTWARE�AND� FREE�1HOTON�1AINT�
.+$�13*$&�^�����

3(#�41-*55&3���FOR�USE�WITH�7IDICHROME�
OR�%IGIVIEW��	INCLUDES�146

.+$�13*$&�^�����

$0.1-&5&�$0-063�40-65*0/
1ACKAGE�INCLUDES�7IDI�"MIGA
�7IDICHROME�AND�THE�3(#�

4PLITTER�FOR�A�COMPLETE�COLOUR�DIGITISING�OUTFIT��
/05&��'OR�BEST�COLOUR�PICTURES�YOU�REQUIRE�A�VIDEO�

CAMERA�OR�PERFECT�STILL�FRAME�7$3�
.+$�13*$&�^�������

$OMPLETE�$OL�4OLUTION���5AKE��� ^������

/ &8 � �� " � � � � 1 -6 4 � ��. B � & X P A N S IO N

�.B�EXPANSION�FOR�THE�"����1LUS���FITS�IN�THE�TRAPDOOR�
TAKING�YOUR�MEMORY�TO��.B���NO�INTERNAL�FITTING�

.+$�13*$&�^�����

4 6 1 3 " � � � � 3 9 � & 9 1 "/ 4 *0 / 4

/EW�MEMORY�EXPANSION�FOR�THE�"������
PLUGS�DIRECTLY�INTO�THE�)%�EXPANSION�PORT���
/0�*/5&3/"-�$0//&$503�3&26*3&%�

13.0����� �0 6 ��+?� �BUM>KA� QL ��+ ?	� Z �� ���
13.0����� �06��+ ? ��BUM>KA� QL ��+ ? 	� Z �� � �� �
13.0����� �06��+ ? � �BUM>KA� QL ��+ ? 	� Z �� � �� �
13.0����� �06��+ ? ��BUM>KA�QL � �+ ?	� Z �� � �� �

" . *( " �8 03%130 $&440 34

,IND�8ORDS���	NOT�"����1LUS
��������������������^�����
1EN1AL�������������������������������������������������������^�����
803%8035)�VL������41&$*"-�0''&3��������������^�����

1 3 0 5 & 9 5 � �� 7 & 3 4 *0 / � � ��
-ATEST�VERSION�OF�THIS�BEST�SELLING�WORD�PROCESSOR�FOR�
THOSE�WANTING�SERIOUS�PROCESSING�POWER
� INCLUDES�
NEW���������WORD�DICTIONARY�AND�5HESAURUS�	��MEG
��

.+$�13*$&�^�����

1305&95�7������HALF�PRICE���������������������������^�����
130%"5"�7����"MIGA���������������������������������� ^�����

7 *% & 0 � 5 *5 - */ ( �1 3 & 4 & / 5 " 5 *0 /

#IG�"LTERNATIVE�4CROLLER������������������������� ��^���
��
#ROADCAST�5ITLER�**�������������������������������� ^����
��
#ROADCAST�'ONT�1ACK��������������������������� ��^��

��
#ROADCAST�'ONT�&NHANCER�1ACK������������� ��^��

��

; 7 1 �7 *% & 0 �4 5 6 % *0
(REAT�7IDEO�1RODUCTION�PACKAGE

	��.EG�����DRIVES

.+$�13*$&�^�����

3 & / % " -& � � � � � �( & / -0 $ ,
2UALITY�(ENLOCK�OFFERING�BOTH�'OREGROUND�

AND�#ACKGROUND�MODES�
.+$�13*$&�^�������

�����.0%&�48*5$)�#09���^�����

$ 6 . " / " �$ " 9 � � � � �% *4 , � % 3 *7 &

2UALITY�BRAND�NAME������ SECOND�DRIVE�INCLUDES�THRU�
PORT
�DISABLE�SWITCH�AND�'3&&�7IRUS�9�6TILITY�

.+$�13*$&�^�����

130 5"3 �7 *4 5 0 � . 0 / *50 3

#ASED�ON�THE�1HILLIPS�$.�����THE�7ISTO�HAS�IMPROVED�
INTERFERENCE�SUPPRESSION�AND�COMES�

COMPLETE�WITH�ALL� LEADS�
/&8�-08�13*$&�^������

'REE�$OURIER�DELIVERY�ON�1ROTAR�.ONITOR�

" . 0 4 � �� 5 H E �$ R E A TO R

".04�7 * ��� ��5GD�-@MFT@FD���������������������[�����
".04�$0.1*-&3� ��������������������������������������[�����
".04��% ����������������������������������������������������� [�����

/&8 �30$- *5& � 3 '���$ � % *4 , � %3 *7&

/EW�SUPER�SLIMLINE
�SUPER�QUIET�SECOND�DRIVE��
.+$�13*$&�^�����

( 7 1 �4 &3 *& 4 � � �" � � � � % 3 *7 & 4

'EATURES�ON�BOARD�3AM�EXPANSION�TO����.B�WITH�HIGH�
SPEED�'""4530.�CONTROLLER�� "UTOBOOTING
� INCLUDES�

EXCELLENT�EASY�INSTALLATION�SOFTWARE�

(71�4&3*&4�����.B�VERSION������������������������ ^������
'REE�COURIER�DELIVERY�ON�THESE�)ARD�%RIVES

4*..4�.ODULES���^������PER���.EG

. *4 $ & - - " / & 0 6 4

%ELUXE�1AINT���7IDEO�5UTORIAL����������������� ���^�����
4TEREO�.ASTER��������������������������������������� ���^�����
5ECHNO�4OUND�5URBO����������������������������� ���^�����
1ERSONAL�'INANCE�.ANAGER�������������������� ���^�����

���^�����
)OME�"CCOUNTS�� �������������������������������� ���^�����
RI'*�**:'�1"*/5�D �������������������������������� ��^�����

�����������������

" . *( " � &%6$"5 *0 /"-
'6/�4$)00-
PROBABLY�THE�BEST�SELLING�&DUCATIONAL�4OFTWARE�FOR�THE�
"MIGA���GREAT�SOUND�AND�GRAPHICS�AND�NOW�CONFORMS�
TO�THE�/ATIONAL�$URRICULUM�	'4����'4�


'UN�4CHOOL���� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER�� ���������������������� ��^�����
'UN�4CHOOL�� ��TO�� ������������������������ ��^�����
'UN�4CHOOL�� OVER�������������������������� ��^�����

'UN�4CHOOL���� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER������������������������ ��^�����
'UN�4CHOOL�� ��TO�� ������������������������ ��^�����
'UN�4CHOOL�� OVER�������������������������� ��^�����

/&8���'UN�4CHOOL�� �� ��PROGRAMS�PER�PACK
'UN�4CHOOL�� UNDER�� ���������������������� ��^�����
'UN�4CHOOL�� ��TO�� ������������������������ ��^�����
'UN�4CHOOL�� ��TO������������������������� ��^�����

"LL�'UN�4CHOOL�PROGRAMS�WILL�WORK�WITH�A�STANDARD�
���K�"MIGA�AND�THE�NEW�"����1LUS�

)-1+-1��KPTBO?>@H�(RKFLO�/RFW�

INCLUDES�����GENERAL�KNOWLEDGE�QUESTIONS�
AND�GAME�REWARD��������������������������������������

"NSWERBACK�4ENIOR�2UIZ��
AS�ABOVE�BUT�FOR�AGE�����������������������������

�^�����

��������������������^�����

ADD�ON�QUESTION�PACKS�FOR�THE�"NSWERBACK'ACTFILES�
2UIZ�
'ACTFILE�4PELLING�	����
�����
'ACTFILE�"RITHMETIC�	����


��^����
��^����

,04.04�-ANGUAGE�5UTORS�� WITH�A�VOCABULARY�OF�OVER�
�����WORDS���THE�ABILITY�TO�ADD�YOUR�OWN���UP�TO�($4&�
LEVEL�
'RENCH�.ISTRESS��������������������������������������������^�����
(ERMAN�.ASTER�������������������������������������������� ^�����
4PANISH�5UTOR����������������������������������������������� ^�����
*TALIAN�5UTOR�������������������������������������������������� ^�����

,04.04�.ATHS�"DVENTURE��5HE�LATEST�OFFERING�FROM�
,OSMOS�COVERS�THE�/ATIONAL�$URRICULUM�MATHS�USING�A�
SERIES�OF�FOUR�GAMES��5HERE�ARE�FOUR�DIFFICULTY�LEVELS�
AND�A�RECORD�OF�PERFORMANCE�CAN�BE�KEPT�
AND�PRINTED�OUT��	����
�����������������������������������^�����

-$-�40'58"3&
1RIMARY�.ATHS�$OURSE�	����
������������������������ ^�����
.ICRO�.ATHS�	($4&�LEVEL
����������������������������� ^�����
.ICRO�'RENCH�	($4&�LEVEL
���������������������������� ^�����
.ICRO�&NGLISH�	($4&�LEVEL
���������������������������� ^�����
3EADING�AND�8RITING�$OURSE�������������������������� ^�����

13*4."�1ROF�1LAYS�"�/EW�(AME�	���

%ESIGNED�TO�TEACH�YOUNGSTERS�A�SIGHT�VOCABULARY�OF����
WORDS
�THE�PACK�INCLUDES���EASY�READING�BOOKS�AND�AN�
AUDIO�CASSETTE���������������������������������������������� ^�����

40'5�456''�.AGIC�4TORYBOOK�	����

'IVE�ANIMATED�STORIES�FEATURING�GREAT�SOUND�AND�
GRAPHICS�PLUS�THE�ABILITY�FOR�CHILDREN�TO��EDIT��THE�STORIES�
ADDING�DIFFERENT�SOUNDS�AND�GRAPHICS���EVEN�MAKE�UP�
THEIR�VERY�OWN�STORY��	��MEG
������������������������ ^�����

)003":�'03�)&/3*&55"�	AGE�����

.AKING�MATHS�FUN���COVERING�THE�FOUR�BASIC�MATHS�
OPERATIONS�WITH���SKILL� LEVELS�AND�A�PARENT�SECTION�
FOR�CUSTOMISATION������������������������������������������^�����

)&/3*&55"�4�#00,�0'�41&--4������������������������ ^�����

'TQSGDQ� HMENQL@SHNM� NM� NTQ� &CTB@SHNM@K� Q@MFD� HR� @U@HK@AKD� HM� NTQ�&CTB@SHNM@K� 4TOOKDLDMS� ]� NM� QDPTDRS
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. TBG�NE�SGD�"LHF@gR�
ONVDQ�FNDR�TMMNSHBDC�AX�
SGD�MDV�TRDQ
�VGN�
HMRSD@C�NESDM�ADBNLDR�

EQTRSQ@SDC�@S� HSR�@OO@QDMS�HM@AHKHSX�SN�
B@QQX�NTS�@�RHLOKD�S@RJ��.TBG�NE�
SGHR�EQTRSQ@SHNM�B@M�AD�@UNHCDC�AX�
KD@QMHMF�SGD� KHSSKD�SQHBJR�@MC�SHOR�
SG@S�L@JD�KHED�D@RHDQ�

)ERE�WE�PRESENT�YOU�WITH�TEN�TIPS�
FOR�GETTING�TO�GRIPS�WITH�THE�"MIGA�S�
8ORKBENCH��"VOID�ALL�THAT�TIRESOME�
RUMMAGING�THROUGH�COUNTLESS�
REFERENCE�MANUALS�� 3EAD�ON
�AND�
BECOME�A�POWER�USER���

0�%Q@VDQR�� �A�CONVENIENT�MEANS�OF�
FILING�PROGRAMS�AND�DATA�� 1LACING�
SOMETHING�IN� A�DRAWER�IS�A�MATTER�OF�
SELECTING�ITS� ICON
�DRAGGING� IT�OVER�THE�
DRAWER�AND� RELEASING�IT��"�NEW�
DRAWER�IS�CREATED� BY�MAKING�A�COPY�
OF�THE�EXISTING�&MPTY�DRAWER�� 	4ELECT�
%UPLICATE�FROM�THE�8ORKBENCH�
MENU
��5HIS�CAN�BE� RENAMED�AND�
PLACED�WHEREVER�YOU� LIKE�

)AVE�AN�ORGANISING�PRINCIPLE�
BEHIND�YOUR�DRAWERS��:OU�MIGHT�
CHOOSE�TO�PLACE�ALL�OF�YOUR�%51�
SOFTWARE� IN�ONE�DRAWER
� ALL� OF�YOUR�
PROGRAMMING�LANGUAGES� IN� ANOTHER
�
AND�ALL� OF�YOUR�GRAPHICS�FILES� IN�A�
THIRD��5HERE�MAY�WELL� BE�DRAWERS�
WITHIN�EACH�OF�THESE
� DETERMINED�BY�
EACH� PACKAGEkS� REQUIREMENTS�

_ �5GD�5Q@RGB@M�� �GET�RIDE�OF�AN�
UNWANTED�FILE�BY�DRAGGING� ITS� ICON�
INTO�THE�5RASHCAN��EVEN�A�DRAWER�AND�
ITS�CONTENTS�CAN�BE�DELETED�THIS�WAY�

/OTHING� IS�ACTUALLY�REMOVED�FROM�
THE�DISK�UNTIL�YOU�CLICK�ON�THE�
5RASHCAN�AND�THEN�SELECT�&MPTY�
5RASH�FROM�THE�%ISK�MENU�� 6NTIL�THEN�
YOU�CAN�DOUBLE�CLICK�ON�THE�5RASHCAN�
AND� IT�WILL� REVEAL� ITS�CONTENTS� IN�A�
WINDOW�

_ �4M@ORGNS�� �IS� USED�TO�REPOSITION�
ICONS�AND�WINDOWS�

*F�YOU�WANT�TO�MOVE�AN� ICON�TO�A�
DIFFERENT�AREA� IN� ITS�WINDOW
�SELECT�IT�
AND�MOVE� IT�TO� ITS�NEW�HOME��5HEN�
SELECT�4NAPSHOT�FROM�THE�4PECIAL�
MENU
�THUS�STORING� ITS�NEW�POSITION�

8INDOWS�CAN�BE�MOVED�AROUND�
THE�8ORKBENCH�SCREEN� AND� RE�SIZED� IN�
A�SIMILAR�MANNER�� �TO�DO�THIS�THE�
WINDOW�ALONE�MUST�BE�SELECTED�

:OU�CAN�4NAPSHOT�SEVERAL� ICONS

�=�B78A�=4E�A4@84A�E 4�;;�14�68D8=6�
G>C�03D824�0=3�B8?A�>=�7>E�B>�64B�
B74�14AB�5@><�G>C@��<860��8BA�
033	>=A�0=3�8BA�A>5BE0@4�� )78A�
<>=B7���;855�'0<A70E�@4D40;A�B74�
A42@4BA�> 5�,>@:14=27

5NO�SHO���� �'QNL�RBQDDM�RHYD�SN�LNTRD�RODDC
�XNT�B@M�BTRSNLHRD�XNTQ�VGNKD�
RDS�TO�VHSG�SGD�@HC�NE�SGD�1QDEDQDMBDR�RBQDDM��1QHMSDQ�@MC�RDQH@K�ONQS�	TRDC�ENQ�
LNCDLR
�RDSSHMFR�B@M�@KRN�AD�@KSDQDC

BY�MULTIPLE�SELECTION��8HILE�HOLDING�
DOWN�THE� <4HIFT>�KEY
�SELECT�EACH� ICON�
IN�TURN�BY�SINGLE�CLICKING�ON� IT��5HEY�
SHOULD�ALL� BECOME�SELECTED�� /OW�
CHOOSE�4NAPSHOT�� ALL� OF�THEIR�NEW�
POSITIONS�WILL� BE�REMEMBERED�

2 � 1QDEDQDMBDR�� �THE�1REFERENCES�
PROGRAM
� FOUND� IN�THE�1REFERENCES�
DRAWER�OF�8ORKBENCH
�ENABLES�YOU�TO�
CUSTOMISE�VARIOUS�8ORKBENCH�
SETTINGS�� SCREEN�COLOURS�CAN�BE�
ALTERED�WITH�THE�SLIDER�CONTROLS�AT�THE�
BOTTOM� LEFT�OF�THE�SCREEN��THE�
SENSITIVITY�OF�THE�MOUSE�CAN�BE�
ADJUSTED�SUCH�THAT�A� PHYSICAL�
MOVEMENT�CORRESPONDS�TO�A�VARYING�
DEGREE�OF�MOVEMENT�IN�THE�SCREEN�
POINTER�� AND�THE�DELAY�BETWEEN� A� LEFT�
MOUSE�BUTTON�DOUBLE�CLICK�CAN�BE�
ALTERED
� AS�CAN�THE� KEY�REPEAT�SPEED�

:OU�CAN�CHOOSE�BETWEEN�HAVING�
���AND����CHARACTERS� IN� A�COLUMN�� �
���COLUMNS� IS�EASIER�TO� READ�ON�A�
57��5HERE� IS�ALSO�A�CHOICE� BETWEEN�
INTERLACED�AND�NON�INTERLACED�
SCREENS��"N� INTERLACED�SCREEN� HAS�
TWICE�AS�MANY�HORIZONTAL� LINES� IN� IT
�
AND�AS�SUCH� IT�CAN�DISPLAY�TWICE�AS�
MUCH� INFORMATION�

_ � *MHSH@KHYD�� �PREPARES�DISKS�FOR�USE�
BY�THE�"MIGA��"NY�BLANK�DISKS�YOU�
BUY�MUST�GO�THROUGH�THIS� PROCESS

BEFORE�ANYTHING�CAN�BE�STORED�ON�
THEM�� *F�YOU� INITIALISE� 	SOMETIMES�
CALLED� �FORMAT�
�A�DISK�ALREADY�IN� USE
�
THEN�ALL� INFORMATION�STORED�ON�THE�
DISK�WILL� BE� LOST�

5O� INITIALISE�A�DISK
� PUT� IT�IN�THE�
DRIVE
� CLICK�ON� ITS� ICON�ONCE�AND�
SELECT�*NITIALIZE�FROM�THE�%ISK�MENU�

_ �%TOKHB@SD�� �COPIES�THE�ENTIRE�
CONTENTS�OF�ONE�DISK�TO�ANOTHER�
$LICK�ON�THE�DISK�TO�BE�COPIED� AND�
THEN�SELECT�%UPLICATE�FROM�THE�
8ORKBENCH�MENU��:OU�WILL� BE�ASKED�
TO�PERIODICALLY�INSERT�THE�SOURCE�	THE�
DISK�YOU�ARE�COPYING�FROM
�AND�THE�
DESTINATION� 	COPYING�TO
�DISKS�AS�THE�
PROCESS�GOES�ON�

%UPLICATE�CAN�ALSO�BE�USED�TO�
COPY�FILES��4ELECT�THE� ICON�AND�THEN�
%UPLICATE�

_ �$NOXHMF�EHKDR�VHSGNTS�HBNMR��
OFTEN� NECESSARY�WHEN�COPYING�1%�
PROGRAMS�TO�8ORKBENCH�OR�HARD�DISK�

*F�A�FILE�DOESNkT �HAVE�AN� ICON
� THE�
ONLY�WAY�YOU�CAN�SEE� IT� IS�VIA�THE�
4HELL��0PEN�THE�4HELL� AND�MAKE�THE�
%IR
�$OPY�AND�.AKEDIR�COMMANDS�
RESIDENT�BY�TYPING�

NAOE@AJP�?�@EN

AND�SO�ON��5HEN� INSERT�YOUR�1%�DISK

AND�FIND�OUT�WHAT�IS�ON� IT�BY�TYPING�
jDIRk ��5RANSFER�EACH�OF�THE� LISTED�FILES�
TO�YOUR�DESTINATION�DISK�USING�THE�
$OPY�COMMAND�

?KLU�@B-�$EHA-B'JPANAOP�+ �
+U"EOG�

0THER�FILES�WILL� BE�HELD� IN�DIRECTORIES��
*F�DIRECTORIES�WITH�THE�SAME�NAMES�
ALREADY�EXIST�ON�YOUR�DESTINATION�
DISK
�THEN�COPY�THE�FILES� INTO�THOSE�
DIRECTORIES��0THERWISE
�MAKE�A�
DIRECTORY�OF�THE�SAME�NAME�ON�THE�
DESTINATION� DISK�

I=GA@EN�+U"EOG�,AS"ENA?PKNU�

AND�THEN�COPY�THE�FILES�ACROSS�

_ �*MEN�� �AMONG�OTHER�THINGS
�THIS�
8ORKBENCH�MENU�OPTION�CAN�BE�USED�
TO� LINK�A�PROJECT�WITH� ITS�PARENT�
APPLICATION�� *F�YOU�HAVE�A�PROGRAM�
WRITTEN� IN�"MIGA#ASIC
� THEN�YOU�CAN�
WRITE�THE�NAME�OF�ITS�APPLICATION�AND�
WHERE� IT�CAN�BE�FOUND� IN�THE�%EFAULT�
5OOL�BOX�OF�THE�FILE �S� *NFO�WINDOW�� �IN�
THIS�CASE� j&XTRAS�����"MIGA#ASICk ��
:OU�CAN�THEN�USE�THE�PROJECT�BY�
CLICKING�ON� ITS� ICON� INSTEAD�OF�HAVING�
TO�CLICK�ON� ITS�APPLICATION�FIRST�AND�
LOADING�THE�PROJECT�FROM�THERE�

*F�YOU� LATER�MOVE�THE�APPLICATION�
TO�ANOTHER�DISK
�YOU�CAN�MODIFY�THE�
%EFAULT�5OOL� BOX� IN�THE�PROJECT�S� *NFO�
WINDOW�TO�POINT�TO�THE�APPLICATIONkS�
NEW� LOCATION�

_ �4DS.@O�� �TELLS�THE�"MIGA�WHICH�
NATIONAL� KEYBOARD�YOU�ARE�USING�� *T� IS�
FOUND� IN�THE�4YSTEMS�DRAWER�

$LICK�ONCE�ON�4ET.AP
� SELECT�
*NFO�FROM�THE�8ORKBENCH�MENU
� CLICK�
IN�THE�5OOL�5YPES� <"DD>�BOX�AND�TYPE�

)#7+�.�C>

	5HE�FIRST�WORD�GOMN�BE� IN�CAPITALS�
�
1RESS� <3ETURN>�AND�CLICK�ON� <4AVE>��
/OW�RUN�THE�4ET.AP�PROGRAM�BY�
DOUBLE�CLICKING�ON� IT
�THUS�SETTING�UP�
YOUR�KEYBOARD�AS�A�#RITISH�ONE�

_ �3".�%HRJ�� �CAN�BE�USED� LIKE�AN�
ORDINARY�FLOPPY�DISK
� BUT� IS�FASTER�AND�
ITS�SIZE� IS� LIMITED�ONLY�BY�THE�MEMORY�
AVAILABLE�

1ERIODICALLY�SAVE�YOUR�WORK�TO�
FLOPPY
� BECAUSE�A� POWER�LOSS�OR�A�
RESET�WILL� ERASE� ITS�CONTENTS��$%

".*("�4)011&3�] �*446&� ���] �"13*-����� " � Z
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$ISOFTkS�������!?PJ;=�
"MIGA�ASSEMBLER�PACKAGE�
HAS�BEEN�AROUND�FOR�QUITE�
A�FEW�YEARS�AND�DURING�

THAT�TIME�A� LARGE�USER�BASE� HAS�
FORMED��.OST�!?PJ;=�USERS�WILL�TELL�
YOU�THAT�THE� PACKAGE� IS�POPULAR�FOR�
TWO�MAIN� REASONS�� 'IRSTLY
� IT� IS�A�
ROBUST�PROGRAM�WHICH�DOES�THE�JOB�
THAT�IT� IS�SUPPOSED�TO�DO��4ECONDLY
�
IT�HAS�PROVED�TO�BE�A�STABLE
�WELL�
SUPPORTED�PRODUCT�

4O
�SINCE�!?PJ;=�HAS�BEEN�AN�
UNDOUBTED�SUCCESS
�WHY�MAKE�MAJOR�
CHANGES �8ELL
� NEW�.OTOROLA�������
FAMILY�PROCESSOR�COPROCESSOR�UNITS�
HAVE�APPEARED�AND�THE�!?PJ;=�
ASSEMBLER�NEEDED�TO�BE�UPDATED�TO�
ALLOW�CODE�PRODUCTION�FOR�THESE�NEW�
UNITS��5HE�!?PJ;=�EDITOR�AND�THE�
!?PJ;=�DEBUGGER�WERE�ALSO� 	DESPITE�
THEIR�ROBUSTNESS
�BEGINNING�TO� LOOK�
DATED�AND
�TO�CUT�A� LONG�STORY�SHORT
�
IT�WAS�DECIDED�THAT�MAJOR�REVISIONS� IN�
THIS�AREA�WERE�ESSENTIAL��8ORKBENCH�
��S�EVEN�MORE� USER�FRIENDLY�GOODIES
�
PROVIDED�FOOD�FOR�THOUGHT�AND�THE�
END� RESULT�OF�THE�DEVELOPMENT�WORK
�
!?PJ;=���� HAS�NOW�BEEN� RELEASED���

#EFORE�GETTING�STUCK� INTO�THE�
REVIEW�PROPER�THERE�ARE�A�FEW�THINGS�
WHICH�NEED�TO�BE�SAID��WITH�MOST�
PRODUCTS�A�REVIEWERS�JOB� IS�SIMPLE�� �
YOU� LOOK�AT�THE�PRODUCT�AND� SPEAK�
YOUR�MIND��8ITH� PROGRAMMING�TOOLS�
SUCH�AS�AN�ASSEMBLER�ENVIRONMENT�IT�
IS�NOT�SO�SIMPLE�BECAUSE�THERE� ARE�
LIKELY�TO� BE�TWO�DISTINCT�REVIEW��
READING�AUDIENCES�� �COMPETENT���,�
"MIGA�CODERS�WHO�PRIMARILY�WANT�TO�
KNOW�WHAT�THE� LATEST�!?PJ;=�OFFERS����
AND�PROGRAMMERS�	PERHAPS�ALREADY�
FAMILIAR�WITH� LANGUAGES�SUCH�AS�
#ASIC�OR�$
�WHO�WOULD� LIKE�TO�MAKE�A�
START�WITH� ������CODING�BUT�ARE�NOT�
QUITE�SURE�WHAT�TO�EXPECT�

*kM�NOT�GOING�TO�TURN�THIS� REVIEW�
INTO�A���,�PROGRAMMING�TUTORIAL� BUT�*�
WILL�TRY�AND�EXPLAIN�THE�PURPOSE
� AND�
THE�BENEFITS
� OF�SOME�OF�THE�!?PJ;=�
FACILITIES��5HE�MAIN�TOOLS�	THE�EDITOR
�
ASSEMBLER
� AND�DEBUGGER
�WILL�COME�
UNDER�THE�USUAL� CLOSE�SCRUTINY�BUT
�
AS�WELL� AS�DISCUSSING�POINTS�OF�
INTEREST�FOR�NEW�USERS
� *k LL� LOOK�AT�
WHAT�S�ON�OFFER�FOR�EXISTING�!?PJ;=�
USERS�WHO�ARE�THINKING�OF�UPGRADING�

�8(>5B�70A�
@4;40A43�0�<09>@�
C?6@034�B>�8BA�
0AA4<1;4@�
?02:064
� �B�A�
20;;43��4D?02��
�
&0C;�%D4@00�?CBA�
B7@>C67�8BA�?024A

5)&�%0$6.&/5"5*0/
8HEN�YOU�OPEN�!?PJ;=���YOUkLL� FIND�
FOUR�DISKS
� A�MANUAL
� AND�A�POCKET�
������PROGRAMMING�GUIDE��5HE�
DISKS�ACTUALLY�CONSTITUTE�TWO�
SEPARATE�TWO�DISK�SETS�EACH�BEING�A�
MAIN� jPROGRAMSk� DISK�PLUS�A�DISK�
HOLDING�THE�$OMMODORE�OFFICIAL�
INCLUDE�FILES
� LINKER�LIBRARIES
�FUNCTION�
DESCRIPTION�FILES�ETC��0NE�SET�HAS�
BEEN�CREATED�WITH�8ORKBENCH� ����
USERS� IN�MIND
� AND�THE�OTHER�FOR�NEW�
8ORKBENCH���USERS��!?PJ;=���� AS�
WITH�EARLIER�RELEASES
�WILL� RUN�ON�
ANYTHING�FROM�A�BASIC����,�"����
MACHINE�UPWARDS�AND
�SINCE�THE�
DISKS�ARE�NOT�COPY�PROTECTED
� IT�CAN�
EASILY�BE� INSTALLED�ON�A�HARD�DRIVE�

5)&�%&71"$�&%*503
5HE�NEW�EDITOR
� AND� ITS�MENU�
SYSTEM
�HAS�BEEN�WELL� PLANNED� AND�
BOTH�VERSIONS�MAKE�EXTENSIVE� USE�OF�
8ORKBENCH���STYLE� REQUESTERS�AND�
GADGETS��:OUkLL� FIND�ACTION�GADGETS�
AND�BUTTONS
� CHECK�BOX�GADGETS
�
RADIO�BUTTONS�AND�GADGETS�THAT�CYCLE�
THROUGH�OPTIONS�WHEN�SELECTED�� 'ILE�
OPERATIONS�NOW�USE�THE�"31�	OR�THE�
"4-�IN�THE�CASE�OF�THE�8ORKBENCH��
�
REQUESTER�SO�ALL�FILE�OPERATIONS�HAVE�
BECOME�A� LOT�EASIER��0NE�OF�THE�BIG�
CHANGES� IS�THAT�THE�EDITOR� LETS�YOU�
WORK�WITH�MULTIPLE�FILES�AND�EVEN�
ALLOWS�YOU�TO�OPEN�MORE�THAN�ONE�
WINDOW� IN�THE�SAME�FILE�	HANDY�FOR�
MULTIPLE�COPY�AND� PASTE�OPERATIONS�
BETWEEN�DIFFERENT�AREAS�AS�YOU�DONkT�
HAVE�TO�KEEP�MOVING�BETWEEN�THE�
SOURCE� AND�DESTINATION�SECTIONS
�

*TkS�THE�&DIT�MENU�THAT�PROVIDES�
THE�NEW�CLIPBOARD�CUT�COPY�PASTE�
FACILITIES�AND�THE�GOOD�NEWS� IS�THAT�
THESE�CAN�NOW�BE�DONE�BY�PROPER�
MOUSE�CONTROLLED�MARKING
� IE�BY�
HOLDING�THE� LEFT�MOUSE�BUTTON�DOWN

8B

5GDRD�C@XR�VHSG�SGD�MDV�QDKD@RD�NE�!?PJ;=����
XNT�CNM�S�DUDM�MDDC�SN�VNQJ�EQNL�@�4GDKK�VHMCNV

Z� &�.#+*� �1/0%*#� Z
*F�THE�WORLD�OF�ASSEMBLER
�AND�ITS�ASSOCIATED�JARGON
�IS�NEW�TO�YOU�� �CHECK�
OUT�THE�LANGUAGES�COLUMN�IN�LAST�MONTH�S�ISSUE�

6'8� !.3'$1�6(3'
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� SSEMBLY�LANGUAGE� + - � j8 k� L " ' + - � 7 0 �
PROGRAMS� RUN� @;MN�AND� [ � 7 7 . �l � `

KNOWING�SOMETHING
ABOUT�YOUR�MACHINE�AT�THIS� LEVEL�OF�PROGRAMMING�WILL� HELP�YOU�GET�

A�GUT�FEELING�FOR�WHAT�COMPUTING�IS�ALL�ABOUT��"S�YOUkVE�PROBABLY�GUESSED�;FF�
"MIGA� LANGUAGES�END�UP�GENERATING�������CODE� 	THEY�HAVE�TO�OTHERWISE�THE�
FINAL� PROGRAMS�WOULDNkT �RUN
�� �SO�WHAT�IS� IT�THAT�ACTUALLY�MAKES�CODE�WRITTEN�
BY�ASSEMBLER�PROGRAMMERS� RUN�FASTER�THAN�THE�EQUIVALENT�������CODE�
GENERATED�BY�PROGRAMMERS�WORKING�WITH�HIGH�LEVEL� LANGUAGES �5HE�ANSWER�IS�
THAT�THE�ASSEMBLER�PROGRAMMER�CAN�MAKE�SURE�THAT�THEIR�FINAL�CODE� IS�
EFFICIENT��)EREkS�A�TYPICAL�EXAMPLE���

"S�YOU�DOUBTLESS�KNOW
�THE�"MIGA�HAS�A�VAST�NUMBER�OF�PRE�WRITTEN�
ROUTINES�	ORGANISED�AS�A�COLLECTION�OF�UNITS�CALLED� RUN�TIME� LIBRARIES
�
AVAILABLE��5HESE� LIBRARIES�ARE�ACCESSED� INDIRECTLY�VIA�A�JUMP�TABLE�
IMMEDIATELY�BELOW�THE� LIBRARYkS� IN�MEMORY�BASE�ADDRESS�AND�BY�USING�
NEGATIVE�OFFSETS�CALLED�-70�VALUES�THE� PROGRAMMER�CAN�SPECIFY�WHICH�
ROUTINE� IS�TO�BE�CALLED��5HESE�ROUTINES�ARE�USED�BY�PLACING�THE� LIBRARY�S�BASE�
ADDRESS� IN� REGISTER�A�
� USING�THE�-70�AS�A�DISPLACEMENT�VALUE
� AND�
PERFORMING�AN� INDIRECT�SUBROUTINE�CALL�

/OW� LETkS�CONSIDER�WHAT�HAPPENS�WITH� A�CONVENTIONAL�$�COMPILER��THE�
COMPILER�STARTS�BY�PUSHING�FUNCTION�CALL� PARAMETERS�ONTO�THE�STACK��/OW�
WHEN�YOU�ARE�CALLING�AN�"MIGA�LIBRARY�FUNCTION� THIS� IS�A�TOTAL�WASTE�OF�EFFORT�
BECAUSE�AT�THE�END�OF�THE�DAY�THE�"MIGA�RUN�TIME�LIBRARIES�EXPECT�
PARAMETERS�TO�PRESENT�IN�THE����X��PROCESSOR�REGISTERS��5HE�BOTTOM� LINE�IS�
THAT
� BEFORE�THE�REAL� LIBRARY�FUNCTION�CALL�CAN�OCCUR
�THE�PARAMETERS�	SO�
CAREFULLY�PLACED�ON�THE�STACK�BY�THE�COMPILER�GENERATED�CODE
�HAVE�TO�BE�
IMMEDIATELY�COPIED�BACK�INTO�SUITABLE�PROCESSOR�REGISTERS��5HE�CODE�STUBS�
WHICH�DO�THIS�ARE�PART�OF�THE�AMIGA�LIB� LIBRARY�AND�THIS
� PLUS�THE�FACT�THAT�THE�
-70�VALUES�ARE�ALSO�NEEDED
� IS�THE�REASON�WHY�$�PROGRAMMERS�USUALLY�LINK�
THEIR�CODE�WITH�THE� AMIGA�LIB� LIBRARY�IN�THE�FIRST�PLACE�

5HE�RESULTANT�$�CODE�THEREFORE�ENDS�UP�DOING�A�LOT�OF�UNNECESSARY�WORK�
AND�OF�COURSE�THIS�SLOWS�THE�PROGRAM�DOWN��#Y�PLACING�LIBRARY�CALL�
PARAMETERS�DIRECTLY�INTO�THE�APPROPRIATE����X��REGISTERS�THE�ASSEMBLY�
LANGUAGE�PROGRAMMER�CAN�ELIMINATE�THAT�TYPE�OF�INEFFICIENCY�VERY�EASILY�
INDEED�� 	5O�BE�COMPLETELY�FAIR
�COMPILERS
�SUCH� AS�-ATTICE�4"4�$
�DO�NOW�
SUPPORT� REGISTER�BASED�PARAMETER�PASSING�BUT�IT�IS�A�FAIRLY�RECENT�FACILITY
�
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ON��8INDOW�
ARRANGEMENT�IS�
CONTROLLABLE�BY�A�
MENU�WHICH�ALLOWS�
THE�VIEW�ARRANGE�
MENTS�OF�THE�VARIOUS�
PROJECT�WINDOWS�TO�
BE�ALTERED�	STACKED
�
DIAGONALLY�OFFSET�
ETC�
�.OST�EDITOR�
SETTINGS�CAN�BE�
SAVED�TO�DISK�AND�
WHEN�THE�EDITOR�HAS�
BEEN�ASKED�TO�
CREATE�PROJECT� ICONS
�
THINGS� LIKE�BOOKMARK�
SETTINGS�CAN�ALSO�BE�
STORED�WITH�THE

5GD�MDV�DCHSNQ�L@JDR�OQNFQ@L�DCHSHMF�@�OHDBD�NE�B@JD

AND�WIPING�THE�MOUSE�OVER�THE�AREA�
OF�TEXT�OR�PROGRAM�CODE�YOU�WISH�TO�
MARK�FOR�COPYING�� #EING�ABLE�TO�VIEW�
AND�COPY�SECTIONS�BETWEEN�DIFFERENT�
WINDOWS�OF�DIFFERENT�PROJECTS� IS�A�
MAJOR�PLUS�FOR�THE�NEW�EDITOR�

4&"3$)�40-65*0/4
5HE�4EARCH�MENU�NOW�OFFERS�

IMPROVED�	EASIER�TO�USE
� BETTER�
LOOKING�AND�FASTER
� REQUESTER�BASED�
jFINDk� AND� jFIND���REPLACEk� OPTIONS
�
AND�A�BOOKMARK�SCHEME�ENABLING�
YOU�TO�USE�UP�TO�TEN�PLACE�MARKERS�
WITHIN�A�PROJECT��"LSO� PROVIDED� IS�A�
MACRO�FACILITY�WHICH� LETS�THE�EDITOR�
LEARN
� AND�REPLAY
� USEFUL� SEQUENCES�
OF�KEYSTROKES�� *T�IS�HOWEVER�A�FAIRLY�
BASIC� jSINGLE�DEFINITION�WITH�MULTIPLE�
REPEATSk�OPTION�AND�KEYSTROKE�
MACROS�CANNOT�BE�SAVED�TO�DISK�

"�4ETTINGS�MENU�ALLOWS�YOU�TO�
SET�THE�EDITOR�AND�ASSEMBLER�
CONTROLS�AND�DEFINE�THE�USUAL�TYPES�
OF�GLOBAL�SETTINGS�FOR�TAB�SIZE
� END�OF��
LINE�BEHAVIOUR
� AUTO� INDENTING
�
AUTOMATIC�BACK�UP�CREATION� AND�SO

PROJECT�
5HE�

ASSEMBLER�
OPTIONS�THEM�
SELVES�ARE�
GROUPED� INTO�
THREE�SEPARATE�
REQUESTERS�
WHICH�ARE�CALLED�
UP�BY�SELECTING�
ONE�OF�THREE� ITEMS�ON�THE�ASSEMBLER�
SETTINGS�SUB�MENU��"�CONTROL�
REQUESTER�PROVIDES�CONTROL� OVER�BASIC�
ASSEMBLER�OPERATION
� SOURCE�AND�
DESTINATION�FILE� PATHS
� LISTING�CONTROL�
ETC��5HE�0PTIONS� REQUESTER�GIVES�
ACCESS�TO�THE�MORE�TECHNICAL�
ASSEMBLER�SETTINGS� 	IDENTIFYING�
PROCESSOR
�COPROCESSOR�AND�..6�
TYPES
�ENSURING�1$�RELATIVE�CODE
�
PRODUCING�LOCAL� LABEL� UNDERSCORING�
AND�SO�ON
��5HE�THIRD� REQUESTER�
PROVIDES�A� RANGE�OF�ASSEMBLER�
OPTIMIZATION�SETTINGS�

"S�WITH�EARLIER�!?PJ;=�EDITORS�
THE� NEW�VERSION�PROVIDES�AUTOMATIC�
LOCATION�OF�ERRORS� IN�THE�SOURCE�AFTER
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� HMBHCDMS@KKX
�MNV�G@MCKD�LTKSHOKD�EHKDR�

ASSEMBLY�	VIA�FIND�ERROR
� PREVIOUS�
ERROR�AND�NEXT�ERROR�MENU�OPTIONS
��
$REATE�THE�SOURCE�CODE�USING�THE�
EDITOR�AND�SELECT� jASSEMBLEk�FROM�
THE�PROGRAM�MENU�� &DIT�ASSEMBLE�
UNTIL�THE�ASSEMBLY�PROCESS� IS�ERROR�
FREE�AND�YOUkLL�THEN�BE�ABLE�TO�RUN�
THE�CODE�DIRECTLY�FROM�THE�EDITORkS�
PROGRAM�MENU�� *N�SHORT� IT� IS� POSSIBLE�
TO�CREATE
� ASSEMBLE
�DEBUG
� RUN� AND�
SAVE�YOUR�CODE�WITHOUT�EVER�LEAVING�
THE�!?PJ;=�ENVIRONMENT�

"S�USUAL�WITH� LARGER�PROGRAMS�
THERE�ARE�MORE�OPTIONS�THAN� SPACE�
PERMITS�US�TO�TALK�ABOUT�� �YOU�ARE
�
FOR�INSTANCE
� ALSO�ABLE�TO�MAKE�THE�
ASSEMBLER�AND�OR�DEBUGGER�RESIDENT
�
CONTROL� FONT�USAGE
� SET�THE�EDITOR�S

ERRORSk�CYCLE�BECOMES�VERY�FAST�
"T�THE�END�OF�THE�DAY�THE�

IMPORTANT�THING�IS�THAT�!?PJ;=���
ENVIRONMENT
�WITH�THE�EDITOR�AS�THE�
MAIN� ANCHOR�POINT
� STILL� HAS�ALL�THAT�
MADE�!?PJ;=�POPULAR�IN�THE�FIRST�
PLACE�BUT�IT�HAS�BECOME�MUCH�
MORE�USER�FRIENDLY��5HE�EASE�OF�
USE�AND�BETTER�INTEGRATION�WILL�
APPEAL�TO�COMPETENT�������CODERS�
AND�NEWCOMERS��5HE�FORMER�WILL�FIND�
THAT�THE�NEW�TYPE�OF�ENVIRONMENT�
SAVES�TIME
�THE� LATTER�THAT�THE�
PROCESS�OF�CREATING�AN�ASSEMBLY�
LANGUAGE�PROGRAM�BECOMES�FAR�
LESS�TRAUMATIC�

'IRST� IMPRESSIONS�OF�THE� NEW�
EDITOR�HAVE�BEEN�VERY�FAVOURABLE�BUT�

THERE�ARE�A�COUPLE�OF�
AREAS�WHERE�ADDITIONAL�
IMPROVEMENTS�COULD�STILL�
BE�MADE�� *kD� LIKE�TO�SEE�
A�CURRENT� LINE�NUMBER�
INDICATOR�SOMEWHERE�ON�
THE�EDITOR�DISPLAY�	SAY�IN�
THE�SCROLL� BAR
�� *T�WOULD�
ALSO�BE�NICE� IF�SECTIONS�
MARKED�OUT�AND�HIGH�
LIGHTED�BY� jMOUSE�
SELECTING�� REMAINED�HIGH�
LIGHTED�AFTER�BEING�COPIED�
TO�THE�CLIPBOARD� BUFFER�� �
THIS�WOULD� PROVIDE�A�
PERMANENT�REMINDER�OF�
THE�CURRENT�CLIPBOARD�
CONTENTS��"T�THE�MOMENT�
THE�HIGH�LIGHTING�
DISAPPEARS�THE�MOMENT�
THE�MARKED�SECTION� IS�
COPIED�TO�THE�CLIPBOARD�
BUFFER�5GD�!?PJ;=�CDATFFDQ�� �AQHKKH@MS�@MC�UDQX�ONVDQETK

PRINTING�PARAME�
TERS�AND�MAKE�
PROJECTS� READ�ONLY�
	SO�THAT�YOU�DON�T�
INADVERTENTLY�ALTER�
A�FILE�THAT�YOUkVE�
OPENED�TO�USE�JUST�
AS�A�CLIPBOARD�
SOURCE�DOCUMENT
�
.ANY�OPTIONS�HAVE�
"MIGA�KEY�MENU�
SHORTCUTS�OR�4HIFT

$TRL� OR�"LT�KEYBOARD�
SEQUENCES�SO�
EXPERIENCED�USERS�
CAN�BYPASS�THE�
SOMETIMES�TIME�
CONSUMING�MENU�
OPERATIONS� IF�THEY�
SO�CHOOSE�

5HE�%EVPAC�
EDITOR�COMES�
ACROSS�AS�BEING�
SIMILAR�TO
� BUT�IN
MANY�WAYS�MUCH� 4DSSHMF�TO�SGD�DMUHQNMLDMS�+TRS�BNTKCM�S�AD�D@RHDQ
BETTER�THAN

PRODUCTS� LIKE�THE�-ATTICE�4"4kS� -4&�
EDITOR�	NO�"3EXX�LINKS�THOUGH
�� *T�IS�
POWERFUL
� HAS�A�MODERN� LOOK
� AND�
BECAUSE� IT�PROVIDES�DIRECT�LINKS�TO�
THE�!?PJ;=�ASSEMBLER�AND�DEBUGGER�
THE�END� RESULT�IS�THAT�THE�WHOLE�
jEDIT���� ASSEMBLE���� RE�EDIT�TO�CORRECT

5)&�%&71"$�"44&.#-&3
!?PJ;=kS�ASSEMBLER�IS�CALLED�(EN"M�
AND� IT�IS�A�FAST�FULL�SPEC�VERSION�
WHICH�CAN�BE�USED�BOTH�FROM�THE�
EDITOR�MENU�OR�AS�A�STAND�ALONE�
PROGRAM��(EN"M
�AS�EXISTING�USERS�
WILL� KNOW
� HAS�ALL� THE� �BELLS��

".*("�4)011&3�] �*446&� ���] �"13*-�����
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WHISTLESk� EXPECTED�OF�A�MODERN�DAY�
ASSEMBLER�� �IT�PROVIDES�COMPREHEN�
SIVE�EXPRESSION�HANDLING�SUPPORTING�
� � � � � 
 ��l����BITWISE�AND�OR�XOR�NOT
�
LEFT�AND� RIGHT�SHIFTING�AND�THE�USUAL�
INEQUALITY�OPERATORS�� -IKE�MANY�
ASSEMBLERS� IT�SUPPORTS�DECIMAL
� HEX
�
OCTAL
� BINARY�AND�CHARACTER�CONSTANTS�
BUT�THE�NEW�VERSION�ALSO�OFFERS�
FLOATING�POINT�CONSTANTS�FOR���������
COPROCESSOR�APPLICATIONS��!?PJ;=�
DOES�ALLOW�THE�USE�OF�LOCAL� LABELS�
AND
� BY�DEFAULT
� ALL� LABEL� NAMES�ARE�
SIGNIFICANT�TO����� CHARACTERS�

"S�FAR�AS�ASSEMBLER�CONTROL� IS�
CONCERNED�(EN"M�HAS�ALL� THE�USUAL�
OPTIONS�� IF�FOR� INSTANCE�YOU�WANT�TO�
SUPPRESS�WARNINGS
� IGNORING�MULTIPLE��
FILE� INCLUDES
�ELIMINATE�SYMBOL�TABLE�
AND�MACRO� LISTING�AND�CREATE�A�
RUNABLE� 	EXECUTABLE
�END�FILE���� THEN

(EN"M�WILL� LET�YOU�DO� IT��"T�ONE�TIME�
*�WOULD� HAVE�SAID�THAT�SUPPORT�FOR�THE�
FLOATING�POINT�CO�PROCESSORS�ETC
�WAS�
NOT�GOING�TO�BE�THAT�USEFUL� TO�THE�
AVERAGE�USER
� BUT�TIMES�ARE�CHANGING�
AND�WITH� SOME�OF�THE�EXCELLENT�NEW�
ACCELERATOR�BOARDS�NOW�ON�OFFER�TO�
"MIGA�USERS�THIS�!?PJ;=�IS� LIKELY�TO�
BE�SNAPPED�UP�BY�RAY�TRACERS�AND�
ANYONE�WHO�WANTS�TO�TRY�THEIR�HAND�
AT�ATTACKING�THEIR���������DIRECTLY�

)��.+��//!)�(5
(EN"M� IS�A�MACRO�ASSEMBLER
� IE�

IT�SUPPORTS�THE�USE�OF�PRE�DEFINED�
INSTRUCTION�GROUPS� IDENTIFIABLE�BY�A�
SUITABLE�NAME��5HESE�GROUPS�CAN�
CONTAIN�PARAMETERS�WHICH�ARE�
INSERTED�WHEN�THE�MACRO� IS�USED�AND�
AS�THE�ASSEMBLER�ENCOUNTERS�THEM� IT�
EXPANDS�THE�SHORTHAND�FORM�TO�THE�
REAL�ASSEMBLY�LANGUAGE�EQUIVALENT�

0NE�VERY�HANDY�FEATURE�OF�THE�
NEW�!?PJ;=�IS�THAT�IT�SUPPORTS�THE�
USE�OF�IMPORTED�SYMBOL� TABLES
� IE�
INCLUDE�FILES�THAT�HAVE�PREVIOUSLY�
BEEN� READ� INTO�THE�ASSEMBLER�AND�
PRE�ASSEMBLED�TO�CREATE� A�FILE�
CONTAINING�ALL� THE� RELEVANT�
DEFINITIONS�� *N�FACT�WHEN�SEARCHING�
FOR�AN� INCLUDE�FILE�(EN"M� LOOKS�FIRST

FOR�A�FILE�OF�THE�SAME�NAME�BUT�WITH�
A� �GS�EXTENSION���� IF�SUCH�A�FILE� IS�
FOUND�(EN"M�WILL� ASSUME�THAT� IT�IS�A�
PRE�ASSEMBLED�EQUIVALENT�AND�WILL�
USE� IT�IN� PREFERENCE�TO�THE�FILE�
ORIGINALLY�SPECIFIED��5HE�BENEFIT�OF�
USING�SUCH� PRE�TREATED�FILES� IS�FASTER�
ASSEMBLY�TIMES�AND�%EVPACkS�
SYMBOL�TABLE�GENERATION�OPTION� CAN�
BE�USED�TO�GOOD�EFFECT�WITH�THE�
"MIGA�SYSTEM�HEADERS�THEMSELVES�

5HE�ASSEMBLER�CAN�NOW�GENERATE�
EXECUTABLE�CODE
� LINKABLE�CODE
� AND�
.OTOROLA�STANDARD�4�RECORDS�	A�
FORMAT�USED�BY�&130.�PROGRAM�
MERS
�AND� IT�INCLUDES�A�NUMBER�OF�
OPTIONS�FOR�PROVIDING�DEBUG�DATA� IN�
ITS�OUTPUT�FILES��4:.#0-�HUNKS� 	AS�
DEFINED� BY�THE�"MIGA%04�BINARY�FILE�
FORMAT

� -*/&�DEBUG�HUNKS�
	RECOGNISABLE�BY�-ATTICE��4"4kS

$ODE1ROBE

�
AND
COMPRESSED�
)$-/�CHUNKS�
ARE�ALL�
SUPPORTED�
5HE�PURPOSE�
OF�INCLUDING�
SUCH�DATA� IS�
THAT�IT�
ENABLES�THE�
DEBUGGER�TO�
MAKE�THE�
ORIGINAL�
SOURCE�CODE�
LABELS�VISIBLE�
REFERENCE�
POINTS� IN�THE�
DISASSEMBLED�
CODE�
#ECAUSE�THE�
FINAL�CODE�
SIZE� IS

INCREASED�YOU�NORMALLY�ONLY�INCLUDE�
DEBUGGING�INFO�DURING�THE�PROGRAM�
DEVELOPMENT�STAGES�� �BY�REASSEM�
BLING�WITH�THE�DEBUG�OPTIONS�OFF�THE�
EXCESS�DATA�CAN�BE�ELIMINATED� IN�THE�
FINAL�VERSION�OF�THE�PROGRAM�

(EN"M�DOES�OF�COURSE�HAVE�FAR�
MORE�FACILITIES�THAN�WE�CAN�MENTION�
BUT�IT�IS�WORTH� POINTING�OUT�THAT�SOME�
ARE�ESPECIALLY�USEFUL� TO�THE�"MIGA�
PROGRAMMER��.ULTIPLE�HUNKS�
	INCLUDING�CHIP�AND�FAST
�ARE�SUP�
PORTED�AND�THEREkS�AN� */$#*/�
DIRECTIVE�FOR�INCLUDING�BINARY�FILES�
	USEFUL�FOR�READING�IN�SPRITE�DATA�AND�
GENERAL� SCREEN�GRAPHICS
�� *F�YOU�ARE�
!?PJ;=�� �LITERATE�YOUkLL� BE�PLEASED�TO�
HEAR�THAT
�WHERE�NEW�(EN"M�
FACILITIES�HAVE�BEEN� IMPLEMENTED�AS�
KEYWORDS
�THE�ASSEMBLER�STILL�
SUPPORTS�THE�OLD�!?PJ;=�� �WAY�OF�
DOING�THINGS�AS�WELL�

0$!� !2,��� !�1##!.
1ROGRAMS�WRITTEN� IN� ASSEMBLY�
LANGUAGE�ARE�PARTICULARLY�ERROR�PRONE�
AND�EVEN�SLIGHT�CODING�ERRORS�CAN�
SPELL�DISASTER��5HIS�BEING�SO�ALL�
COMMERCIAL� ASSEMBLER�PACKAGES�
PROVIDE�DEBUGGING�FACILITIES�
!?PJ;=�S�DEBUGGER�IS�CALLED�.ON"M�

.ON"M� IS�A� LOW�LEVEL�DEBUGGER�
ABLE�TO�STEP�THROUGH�A� PROGRAM�
DISPLAYING�CODE� INSTRUCTIONS
� ������
REGISTER�CONTENTS
� PROCESSOR�STATUS
�
AND�MEMORY�CONTENTS� IN�HEX�OR�"4$**�
FORM�AS� IT�DOES�SO�� *F�YOU�HAVE�
INCLUDED�DEBUG�INFO� IN�YOUR�PROGRAM�
THE�.ON"M�CAN�USE�THAT�TO�DISPLAY�
YOUR�ORIGINAL� PROGRAM� LABELS��5HE�
DEBUGGER�CAN�ALSO�BE�USED�TO� LOOK�AT�
COMPILER�WRITTEN�CODE�AND� IF�THE�
PACKAGE�THAT�PRODUCED�THE�CODE�
INCLUDED� LINE�NUMBER�DEBUG�DATA� IT� IS�
EVEN�POSSIBLE�TO�VIEW�THE�ORIGINAL�
SOURCE�CODE��(EN"M� IS� POWERFUL�AND�
ITS�MAJOR�FEATURE� IS�THIS�ABILITY�TO�USE�
SYMBOLS�FROM�THE�ORIGINAL� PROGRAM�

 %/,(�5��+*0.+(
5HE�NEW�VERSION�OF�.ON"M�

SUPPLIED�WITH�!?PJ;=���HAS�
UNDERGONE�SOME�MAJOR�CHANGES�
'OUR�WINDOW�TYPES�ARE�DEFINED�TO�
PROVIDE�VIEWS�OF�PROCESSOR�DETAILS�
	REGISTER�CONTENTS
� FLAG�VALUES�ETC�

�
������MNEMONIC�DISASSEMBLY
�
MEMORY�CONTENTS�HEX�OR�"4$**
� AND�
SOURCE�CODE�� 6P�TO�FIVE�WINDOWS�CAN�
BE�SHOWN�SIMULTANEOUSLY�� �WINDOW���
CAN�BE�OF�ANY�TYPE�� �WINDOWS���AND
��CAN�BE�MEMORY�DISASSEMBLY�OR�
SOURCE�CODE�� �WHILST�WINDOWS���AND
��ARE� RESTRICTED�TO�MEMORY�DISPLAYS�
ONLY��5HEREkS�QUITE�A� LOT�OF�FREEDOM�
AS�FAR�AS�WINDOW�ARRANGEMENT� IS�
CONCERNED�	MOST�CAN�BE�WIDENED
�
SPLIT�AND�ARRANGED
�SO�THERE� IS�FAR�
MORE�DISPLAY�CONTROL�THAN�WITH�EARLIER�
(EN"M�VERSIONS�

5HE�DISASSEMBLER�NOW�
RECOGNISES�ALL� ������FAMILY�
PROCESSOR� INSTRUCTIONS
� INCLUDING�THE�
�����
�MATHS�COPROCESSOR�AND�
..6� INSTRUCTIONS��5HE� REGISTER�
DISPLAY�HAS�OF�COURSE�BEEN�UPDATED�
TO�SHOW�THE� REGISTERS�AVAILABLE�ON�
THE� NEWLY�SUPPORTED�PROCESSORS��
(EN"M�WINDOWS�CAN�NOW�BE� LOCKED�
TO�ALLOW� INTERACTIVE�MONITORING�OF�
COMPLEX�DATA�STRUCTURES�AND�ANY�
NUMBER�OF�SOURCE�FILES�MAY�BE�
LOADED� INTO�EACH�WINDOW�ALONG�WITH�
ANY�ASSOCIATED� LINE� NUMBER�
DEBUGGING�INFO�� .ULTI�MODULE�
PROGRAMS�CAN�THEREFORE�BE�SINGLE�
STEPPED� LINE�BY�LINE�FROM�YOUR�SOURCE�
FILES��5WO�POWERFUL� NEW�OPERATORS�ARE�
PROVIDED�WHICH�CONVERT�A�PROGRAM�
ADDRESS� INTO� A�SOURCE�CODE� LINE�
NUMBER�AND� LOCATE�ANY�PART�OF�THE�
PROGRAM�FROM� ITS�SOURCE�POSITION�

-IKE�THE�!?PJ;=�ASSEMBLER
�THE�
.ON"M�DEBUGGER�PROGRAM�CAN�ALSO�
RUN�AS�A�STAND�ALONE� PROGRAM�BUT�
MOST�USERS�WILL� OF�COURSE�ACCESS� IT�
DIRECTLY�FROM�THE�MENUS�OF�THE�
!?PJ;=�EDITOR�PROGRAM�

+0$!.��+),+*!*0/
"S�WELL� AS�THE�EDITOR
� ASSEMBLER�AND�
DEBUGGER�THE�!?PJ;=���PACKAGE�
INCLUDES�#LINK
�THE�"MIGAkS�DE�FACTO�
STANDARD� LINKER
� A�PROGRAM�CALLED�
434PILT�WHICH� IS�AN�4�RECORD�SPLITTER�
UTILITY�AND�A�UTILITY�CALLED�'%�-7�

!?PJ;=���HR�CDRHFMDC�SN�KNNJ�FNNC�DUDM�VHSG�8NQJADMBG����

WHICH�CONVERTS�$OMMODORE�'%�FILES�
INTO� INCLUDE�FILES�CONTAINING�DIRECT�
LIBRARY�VECTOR�OFFSET�DATA� 	-70�
VALUES
��5HIS� LATTER�IS�EQUIVALENT�TO�
THE�$ONVERT'%�UTILITY�SUPPLIED�WITH�
!?PJ;=��
�:OU�DO
�OF�COURSE
�GET�THE�
0FFICIAL� ASSEMBLY� LANGUAGE� INCLUDE�
FILES
�THE�STANDARD� RUN�TIME�AND� LINK�
LIBRARIES� 	PLUS�EXTRA�MATHS�AND� *''�
PARSE� LIBRARIES
�AND� SOME�EXAMPLE�
PROGRAMS�TO�GET�YOU� STARTED�

(�/0�3+. /
!?PJ;=�� �PROVIDES�A�SUPERB�
ENVIRONMENT�� &XISTING�!?PJ;=�USERS�
WOULD� HAVE�TO�BE�ABSOLUTELY�MAD�NOT�
TO�UPGRADE�	THE�NEW�EDITOR�ALONE� IS�
WORTH�THE�UPGRADE�FEE
�� /EW�USERS �
5HEY�ALSO�ARE�GETTING�A�POWERFUL�
PACKAGE�WHICH� IS�EXCELLENT�VALUE�FOR�
MONEY�� 1ERHAPS�THOSE�THAT�WILL�GAIN�
THE�MOST�WILL� BE�ABSOLUTE�
NEWCOMERS���� THEY�ARE�GETTING�AN�
ASSEMBLER�ENVIRONMENT�WHICH�WILL�
HELP�MAKE� LEARNING�ABOUT
� AND�USING
�
ASSEMBLY� LANGUAGE�JUST�ABOUT�AS�
EASY�AS� IT�EVER�COULD�BE��$%
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5HEY�SAY�TIME�WAITS�FOR�NO�
MAN�AND�THIS� IS�CERTAINLY�TRUE� IN�
THE�COMPUTER�MARKET�� #ACK� IN�
THE�DAYS�WHEN�THE�"MIGA�WAS�
STILL�VERY�MUCH�THE�NEW�KID�ON�
THE�BLOCK
� ITS�GRAPHICS�
CAPABILITIES�WERE�SECOND�TO�
NONE
� BUT�� �NOT�SURPRISINGLY�� �
THAT�SITUATION� HAS�CHANGED��4URE
� THE�
"MIGA� IS�STILL� CAPABLE�OF�GREAT�THINGS�
	PRODUCTS�SUCH�AS�!?FOR?�-;CHN���
AND�0=OFJN��!�BEAR�WITNESS�TO�THAT

�
BUT�WHILE�THE�DEVELOPERS�OF�THE�
"MIGA�HAVE�SEEN�FIT�TO� REST�ON�THEIR�
LAURELS
� THE�COMPETITION� HAS�NOT�ONLY�
MATCHED�THE�"MIGA
�BUT�LEFT� IT�
FOR�DEAD�

/OT�CONTENT�TO�SEE�THE�"MIGA�GO�
THE�SAME�WAY�AS�SUCH�GROUND�
BREAKING�FAILURES�AS�THE�"PPLE�-ISA�
AND�THE�"TARI����
� THIRD� PARTY�
DEVELOPERS�HAVE�BEEN�QUICK�TO
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"LHF@��+TRS�NMD�RSDO�@V@X�EQNL�
OHBSTQDR�NE�RSTMMHMF�PT@KHSX

WHICH�COULD�GIVE�THE�"MIGA�THE�ABILITY�
TO�MORE�THAN�MATCH�THE� LIKES�OF�HIGH�
END�.ACINTOSHES
� 1$S�AND�EVEN�
DEDICATED�WORKSTATIONS�

-IKE�ALL�THINGS� IN� LIFE�THOUGH
�YOU�
GET�WHAT�YOU�PAY�FOR�� 'ACT�IS
�MOST�
���BIT�GRAPHICS�CARDS�ARE�SO�
EXPENSIVE�THAT�MOST�OF�US�ARE�ABOUT�
AS� LIKELY�TO�OWN�ONE�AS�WE�ARE�TO�
OWN�A�'ERRARI�� &VEN� IF�YOU�COULD�
AFFORD�ONE
� THE�PROBLEMS�DONkT �STOP

8@X�CNVM�CDDO�HM�SGD�LHCCKD�NE�SGD�ITMFKD���� %$57�HLLNQS@KHRDR�@M�
"L@YNMH@M� Q@HMENQDRS�EQNF�ENQ�ONRSDQHSX

8HSG� HL@FDR�NE�RTBG�FQD@S�PT@KHSX
�VHKC�GNQRDR�VNM�S�AD�@AKD�SN�OQDUDMS�XNT�
EQNL�V@MSHMF�NMD�NE�SGDRD�MHESX�KHSSKD�CDUHBDR

REMEDY�THE�SITUATION�WITH�THE� RELEASE�
OF����BIT�GRAPHICS�BOARDS�WHICH� PUSH�
THE�"MIGA�S�GRAPHICS�CAPABILITIES� INTO�
THE� REALMS�OF�TRUE�COLOUR�BROADCAST�
QUALITY�IMAGING��5HE� RELEASE�OF�THE�
"MIGA�$ENTRE�4COTLANDkS�)ARLEQUIN�
CARD� LAID�THE�FOUNDATIONS�FOR�A�HOST�
OF�PROFESSIONAL� ���BIT�GRAPHIC�CARDS

THERE�� �BOARDS� LIKE�THE�)ARLEQUIN�
NEED�MANY�MEGABYTES�OF�3".�AND�A�
HEFTY�HARD�DRIVE�JUST�TO�GET�STARTED�
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'OR�THOSE�OF�US�WITH�MORE�MODEST�
BUDGETS
�THERE� IS�STILL� HOPE� IN�THE�
SHAPE�OF�%$57�	%IGITAL�$OMPOSITE
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5ELEVISION

� A� jBUDGET�� PSEUDO����BIT�
GRAPHICS�BOARD�FROM�64�BASED�%IGITAL�
$REATIONS�� �A�COMPANY�BETTER�KNOWN�
TO�"MIGA�USERS�FOR�ITS� IMPRESSIVE�
RANGE�OF�GENLOCKS�� %$57�HAS�BEEN�
AVAILABLE� IN� THE�4TATES�FOR�QUITE� A�
WHILE�NOW
� BUT� IT�S�BEEN�AN�
IMPRESSIVE�FEAT�OF�ENGINEERING�TO�
CONVERT�WHAT�WAS� PREVIOUSLY�AN�
/54$�ONLY�PRODUCT�TO�WORK�UNDER

GOOD�OLD�1"-�� -ET�S�JUST�HOPE�THAT�
OTHER�4TATESIDE�COMPANIES�FOLLOW�
THEIR�LEAD�AND�CONVERT�/54$�VIDEO�
PRODUCTS�TO�WORK�ON�THIS�SIDE�OF�THE�
POND�	ARE�YOU� LISTENING�/EW5EK 
�

-IKE� ITS�MAIN� RIVAL�)".�&
� %$57�
COMES� IN�THE�FORM�OF�AN�EXTERNAL� BOX�
THAT�CONNECTS�TO�THE�"MIGA�VIA�THE�
PARALLEL� AND�3(#�PORTS�� "S�A� RESULT�IT�
CAN�WORK�ON�JUST�ABOUT�EVERY�"MIGA
�
INCLUDING�THE�"MIGA�����;H>�THE�
ORIGINAL�"�����	ALTHOUGH�YOU�LL� STILL�
NEED�A�GENDER�CHANGER�FOR�THE�
PARALLEL� PORT
��"CCOMPANYING�THE�
%$57�HARDWARE�ARE�FOUR�DISKS�
CONTAINING�THE�%$57�SUITE�OF�
PROGRAMS�AND�A�WEALTH�OF�DEMO�
IMAGES�PLUS�A�NICELY�PRESENTED� RING��
BOUND�MANUAL�

'6;;�#09
6NLIKE�NEARLY�ALL�OF�THE�COMPETITION
�
%$57�ISNkT �AN�3(#�DEVICE�� *NSTEAD�OF�
WORKING�IN�COMBINATION�WITH�THE�
"MIGAkS�EXISTING�3(#�OUTPUT�	LIKE�
)".�&

� %$57�WORKS�BY�CONVERTING�
THE�OUTPUT�FROM�THE�"MIGA� INTO�A�
COMPOSITE�SIGNAL��8HAT�THIS�MEANS�
IS�THAT�YOU�LL� NEED�A�TELEVISION� OR�
MONITOR�	THE�STANDARD�$OMMODORE�
����
� FOR�EXAMPLE
�WHICH�CAN�ACCEPT�
A�COMPOSITE�SIGNAL�TO�ACTUALLY�DISPLAY�
THE�OUTPUT�FROM�%$57� IN� ITS�FULL�GLORY�

*F�YOU�DONkT�OWN�A�MONITOR�AND�
YOUR�57�WILL� ACCEPT�NOTHING�MORE�THAN�
A�STANDARD� 3'�SIGNAL
� THEN�DONkT�
WORRY�� �THERE� IS�A�WAY�OF�GETTING�
AROUND�THIS� LIMITATION�AS� LONG�AS�YOU�
HAVE�ACCESS�TO�A�VIDEO� RECORDER�
.OST�7$3S�HAVE�A� j7IDEO� *Nk�
CONNECTION�WHICH� ALLOWS�YOU�TO�FEED�
A�COMPOSITE�SIGNAL� INTO�THEM�� #Y�
CONNECTING�THE�OUTPUT�FROM�%$57� INTO

THIS�SOCKET
�YOUR�7$3�CAN�THEN�BE�
USED�TO�CONVERT�THE�COMPOSITE�SIGNAL�
INTO�3'�FORMAT�READY�FOR�DISPLAY�ON�
YOUR�57�

5HE�ONLY�DISADVANTAGE�OF�%$57�S�
APPROACH� IS�THE�FUZZINESS�OF�THE�
IMAGES�WHICH� IT�PRODUCES��"S�ANY�
VIDEO�ENGINEER�WILL�TELL�YOU
�
COMPOSITE�SIGNALS�ARE� HARDLY�
RENOWNED�FOR�THEIR�SHARPNESS
� SO� ITkS

INEVITABLE�THAT�YOUkLL� INITIALLY�FEEL�
MORE�THAN�A� LITTLE�DISAPPOINTED�WITH�
%$57�� )OWEVER
� *�CAN�GUARANTEE�YOU�
THAT�AFTER� LITTLE�MORE�THAN�A�FEW�
HOURS�USE
�YOUR�IMPRESSIONS�OF�%$57�
WILL�CHANGE�DRAMATICALLY�

5HE�FUZZINESS�OF�%$57kS� IMAGES�
ARENkT �REALLY�A�PROBLEM� IF�YOU�RE�A�
VIDEO�ENTHUSIAST�� #ECAUSE�%$57�
WORKS� IN� COMPOSITE
� ITkS� IDEAL�FOR�
MOST�VIDEO�APPLICATIONS�AND� CAN�
EVEN�BE�FED� INTO�A�GENLOCK�RUNNING�
ON�A�SEPARATE�"MIGA�FOR�FURTHER�WORK��
+UST�THINK
� IF�YOUkRE� LUCKY�ENOUGH�TO�
HAVE�ACCESS�TO�TWO�"MIGAS
�THE�
COMBINATION�OF�A�DECENT�GENLOCK�AND�
%$57�WILL� ALLOW�YOU�TO� PRODUCE�
VIDEOS�THAT�INCORPORATE�BOTH� PSEUDO�
���BIT�GRAPHICS�AND�"MIGA�GENERATED�
TITLES�� /OW�THAT�IS� IMPRESSIVE�

(3"#�"/�*."(&
���BIT�IMAGES� LOOK�NICE
� BUT�THERE� IS�
ONE�PROBLEM�WHICH�ALL� ���BIT�CARDS�
	AND�ONES�WHICH�PRETEND�TO�BE
�
SHARE�� HOW�DO�YOU�GET�THE� IMAGES�
INTO�YOUR�"MIGA� IN�THE�FIRST�PLACE �
8ELL
� THERE�ARE�TWO�WAYS�OF�OBTAINING�
IMAGES�SUITABLE�FOR����BIT�DISPLAY�� �
RAY�TRACING�	VIRTUALLY�ALL� RAY�TRACING�
PACKAGES�SUPPORT����BIT�OUTPUT
� AND�
DIGITISING��0BVIOUSLY�RAY�TRACING�IS�
HARDLY�THE�QUICKEST�SOLUTION
� SO�
%IGITAL�$REATIONS� HAS�KINDLY�THROWN� IN�
AN�EXTRA�BIT�OF�HARDWARE�WHICH�MORE�
THAN� SOLVES�THE�PROBLEM�� �A�FULLY��
FEATURED�VIDEO�DIGITISER�

%$57kS�VIDEO�DIGITISER�CAN�GRAB�
IMAGES�FROM�JUST�ABOUT�ANY�
COMPOSITE� 	SURPRISE
� SURPRISE�
�
SOURCE� INCLUDING�COLOUR�VIDEO�
CAMERAS�	INCLUDING�$ANON�S�EXCELLENT�
STILL�FRAME� j*0/k� CAMERA

� LASER�DISK

PLAYERS�AND�7$3S�EQUIPPED�WITH�A�
DECENT�FREEZE�FRAME�FACILITY��"S�YOU�
CAN� SEE�FROM�THE� IMAGES�SHOWN�
WITHIN�THESE�PAGES
� THE�OVERALL�
QUALITY�OF�GRABBED� IMAGES� IS�ON�PAR�
WITH�JUST�ABOUT�ANY�"MIGA�VIDEO�
DIGITISER�YOU�CARE�TO�COMPARE�%$57

WITH��"ND�DONkT �FORGET�YOU�HAVE�THE�
ADDED�BENEFIT�OF�%$57�S�DISPLAY�

5)&�40'5�015*0/
8HILE�THE� %$57�HARDWARE� IS�
UNDOUBTEDLY� IMPRESSIVE
�THE�ONE�
ASPECT�OF�%$57�WHICH� REALLY�MAKES� IT�
SHINE� IS� ITS�SOFTWARE�� %IGITAL�
$REATIONS�QUOTES�SOME�PRETTY�
OUTRAGEOUS�SYSTEM� REQUIREMENTS�
THOUGH�� ��.B�OF�3".�AND�TWO�
MONITORS�� �BUT�YOU�CAN�GET�BY�WITH�
JUST�A��.B��5HE�%$57�SOFTWARE� HAS�
BEEN�DESIGNED� IN� SUCH�A�WAY�THAT� IT�
IS�FULLY�INTEGRATED
� ALLOWING�YOU�TO�FLIP

)DQD�R�@�EHMD� �DFFR�@LOKD��NE�SGD�SQTD�
BNKNTQ�QDOQDRDMS@SHNM�AQHMFR�4@KU@CNQ

BETWEEN�THE�MODULES�ON�OFFER�
WITHOUT�HAVING�TO�MESS�AROUND�WITH�
THE�8ORKBENCH��5HIS� ISN�T�REALLY�
POSSIBLE�UNLESS�YOU�HAVE�HEAPS�OF�
3".�ON�OFFER
� BUT�EACH�MODULE�CAN�
BE�RUN� INDEPENDENTLY�FOR�THOSE�WITH�
LESS�WELL� ENDOWED�SYSTEMS�

8HEN�YOU� FIRST� LOAD�UP�THE�%$57�
SOFTWARE
� THE�FIRST�THING�YOUkLL� NOTICE�
IS�THE�OVERALL� PROFESSIONALISM�OF�THE�
WHOLE� PACKAGE�� )".�&�WAS�
UNDOUBTEDLY�AN� IMPRESSIVE� LITTLE�
SYSTEM
� BUT�THE�ONE�THING�THAT�REALLY�
LETS� IT�DOWN� IS�THE�QUALITY�OF�ITS�
SOFTWARE��4URE
�NO�ONE�COULD�DOUBT�
THE�POWER�OF�)".�&kS� &G;A?

-LI@?MMCIH;F�� BUT�IT�WAS�SUCH�A�PIG�TO�
USE��5HIS� IS�ONE�SIMILARITY�WHICH�
%$57�MOST�DEFINITELY�DOESN�T�SHARE�
WITH� )".�&�� �THANKS�TO� A� LOGICAL�
DESIGN� AND�SOME�VERY�PRETTY�FRONT��
END�GRAPHICS
�THE�%$57�SOFTWARE� IS�
NOT�ONLY�EASY�TO� USE
�BUT�FUN�TOO�

5HE�FIRST�THING�YOUkLL�WANT�TO�DO�
WHEN�YOU�FIRST�CONNECT�UP�%$57� IS�TO�
GET�A�TASTER�OF�THE�QUALITY�OF�ITS�
OUTPUT�� %IGITAL�$REATIONS�HAS�KINDLY�
SUPPLIED�US�WITH� A�WIDE� RANGE�OF�
IMAGES�THAT�AMPLY�SHOW�OFF�%$57�S�
POWER��5HESE�ARE�STORED� IN�STANDARD�
*''�FORMAT�	EQUIVALENT�TO����COLOUR�
HIGH� RES� IMAGES
�SO�YOU�CAN�VIEW�
THEM�WITHOUT�EVER�LOADING�THE�%$57�
SOFTWARE�

5)&�(3"##*/(�)"/%4
5HE�FIRST�MODULE�ON�OFFER�IS�%$57�S�
DIGITISER�PAGE�WHICH�� �NOT

ONVDQ�NE�! 13�-;CHN�� �@BBTQ@SD�
%@KH�R�RTQQD@K�L@RSDQOHDBD�SN�KHED

SURPRISINGLY�� �GIVES�YOU�CONTROL� OVER�
%$57�S�DIGITISER��0NCE�AGAIN
�THE�
PRESENTATION�AND�DESIGN� IS�TOTALLY�
FIRST� RATE
� SO� IF�YOUkRE�FEELING�
ADVENTUROUS�ENOUGH�YOU�CAN�PLOUGH�
STRAIGHT� IN�WITHOUT�EVEN� READING�THE�
MANUAL��0NCE�YOU�VE�GOT�YOUR�VIDEO�
SOURCE�FED� INTO�THE�APPROPRIATE�
SOCKET�ON�THE�BACK�OF�THE�%$57�
HARDWARE
� A�SINGLE�CLICK�ON�THE�
j4$"/�� OPTION� SETS�THE�DIGITISING�
PROCESS� IN�MOTION�� #EFORE�GRABBING�
AN� IMAGE�THOUGH
� %$57�GIVES�YOU�A�
PREVIEW�OF�THE� IMAGE� IT�IS�BEING�FED�
BY�PASSING�THE�COMPOSITE�SIGNAL�
THROUGH�THE�HARDWARE�DIRECTLY�TO�YOUR

��.0�#'�!�-��(��."���'#!�

�S�FAR�AS�THE�"MIGA� IS�CONCERNED
� %$57� IMAGES�ARE� REALLY�NOTHING�
MORE�THAN� ���COLOUR�HIGH� RESOLUTION� SCREENS�� *NDEED
� IF�YOU�DISPLAY�
A�%$57�IMAGE�ON�AN�3(#�MONITOR
�YOUkLL� SEE�NOTHING�MORE�THAN�A�
GREENIE�GREY�MESS
� BUT�PASS� IT�THROUGH�TO�A�COMPOSITE�MONITOR�AND�

YOUkLL� BE�AMAZED�BY�THE�TRANSFORMATION�
%$57�DISTINGUISHES�BETWEEN�A� jREALk� SIXTEEN�COLOUR�HIGH� RESOLUTION�

IMAGE�AND�A�%$57�IMAGE�BY�PLACING�A� SERIES�OF�CONTROL� CODES�AT�THE�TOP� LEFT�
HAND�CORNER�OF�THE� IMAGE�� *F�%$57�FINDS�THESE�CODES
� IT�CONVERTS�THE� IMAGE�
TO�AN�ANALOGUE�COMPOSITE�SIGNAL
� OTHERWISE� IT� LEAVES�THE� IMAGE�ALONE�

3@X�SQ@BDC� HL@FDR�@QD�@�O@VM�HM�XNTQ�G@MC�VHSG�$%57�� �SGD�CDS@HK�
@ANUD�RGNVR�SG@S�RNLDNMD�R�ADDM�OQDSSX�G@MCX�VHSG�SGD�.Q�4GDDM

".*("�4)011&3�] � *446&� ���] �"13*-�����



COMPOSITE�MONITOR��0NCE�YOU�RE�
HAPPY�WITH�THE� IMAGE
�A�SINGLE�CLICK�
ON�THE� LEFT�MOUSE�BUTTON� AND�THE�
IMAGE� IS�GRABBED� INTO�MEMORY��5HE�
ACTUAL� DIGITISING�PROCESS�TAKES�ABOUT�
���SECONDS� IN� ALL
� SO�YOU�MUST�
ENSURE�THAT�THE� IMAGE�BEING�GRABBED�
IS�FROZEN�DURING�THIS�TIME�

"FTER�A�FURTHER�FEW�SECONDS
� THE�
IMAGE�WILL� APPEAR�ON�YOUR�MONITOR�� *F�
YOUkRE�HAPPY�WITH� IT
� IT�CAN�BE�SAVED�
STRAIGHT�OUT�TO�DISK�OR�LOADED�DIRECTLY�
INTO�%$57kS�PAINT�PROGRAM
�BUT�
ADJUSTMENTS�CAN�BE�MADE�USING�THE�
DIGITISERkS�BUILT�IN� IMAGE�PROCESSING�
TOOLS� IF�THE� IMAGE� ISNkT �QUITE�UP�TO�
SCRATCH��5HEYkRE� PRETTY�BASIC
� BUT�THE�
STANDARD�TOOLS�ARE�THERE�TO�ALLOW�YOU�
TO�ALTER�YOUR�IMAGEkS�CONTRAST
�
BRIGHTNESS
� SHARPNESS�AND�THE�RED
�
GREEN�AND�BLUE�CONTENT�

,�%*0��* ��!� �)*! �
.OVING�ON�FROM�THE�DIGITISER
� THE�NEXT�
STEP� IS�TO�ENTER�%$57kS� PAINT�
PROGRAM
� CALLED�! 13-;CHN
� -IKE�THE�
DIGITISER�SCREEN
� THE�PAINT�SCREEN�S�
REQUESTERS�AND�GADGETS�FEATURE�THE�
SAME�BAS�RELIEF�LOOK�WHICH� FURTHER�
ADDS�TO�THE� IMPRESSION�OF�
PROFESSIONALISM�� *F�YOUkRE� RUNNING�
%$57�AS�AN� INTEGRATED�SYSTEM�ON� A�
�.B�MACHINE
�THE� IMAGE�YOU�
GRABBED�WILL� BE�PULLED�DIRECTLY�INTO�
THE�PAINT�MODULE
� SO�THERE�S� NO�
FAFFING�AROUND�WITH� REQUESTERS�

CAN�BE�BEWILDERING�AT�FIRST
� BUT�YOUkLL�
FIND�YOURSELF�WHIZZING�THROUGH�THESE�
MENUS� AT�BREAK�NECK�SPEEDS�

*F�YOU�RE�EXPECTING�A�%$57�
VERSION� OF�!?FOR?�-;CHN��THEN�YOUkRE�
IN�FOR�A� BIT�OF�A�SHOCK��8HILST�
! 13-;CHN�CAN�BE�USED�TO�CREATE

PROGRAMS� LIKE�/EW5EKkS�EXCELLENT�
!CAC-;CHN���DONkT�COME�CLOSE�

��
�%0��* ����'
���BIT�IMAGES�MAY�LOOK�VERY�NICE
� BUT�
THEY�RE�NOT�REALLY�THAT�USEFUL� UNLESS�
YOU�CAN�ACTUALLY�DO�SOMETHING�WITH

8HSG�%$57�SGD�BNKNTQR�OQNCTBDC�QD@KKX�@QD�NTS�NE�SGHR�VNQKC��0MBD�XNT�UD�
FNS�TRDC�SN�OHBSTQDR�NE�SGHR�PT@KHSX
� SGDQD�KK�AD�MN�STQMHMF�A@BJ

PSEUDO����BIT�IMAGES�FROM�SCRATCH
�
ITkS�GEARED�TOWARDS�THE�MANIPULATION�
OF�EXISTING� IMAGES��"LL�THE� USUAL�
PAINTING�TOOLS�ARE�THERE
� BUT�THE�VAST�
MAJORITY�HAVE�BEEN�DESIGNED�MORE�
FOR�TOUCHING�UP� IMAGES�THAN�CREATING

#"35�52� ' ,
$
HSG�SGD�QDKD@RD�NE�%$57
�"LHF@�NVMDQR�NM�@�ATCFDS�MNV�
G@UD�SVN�KNV�BNRS�ORDTCN����AHS�AN@QCR�SN�BGNNRD�EQNL�� �
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LTBG�SGD�R@LD
�ATS�VGHBG�HR�ADRS 
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�
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LNQD�B@O@AKD�RXRSDL��'NQ�RS@QSDQR
�%$57�HRMgS�ITRS�QDRSQHBSDC�SN�CHROK@XHMF�
HL@FDR�� �SG@MJR�SN�HSR�ATHKS�HM�UHCDN�CHFHSHRDQ
�XNT�B@M�FQ@A�HL@FDR� HM�ETKK�
BNKNTQ�EQNL�ITRS�@ANTS�@MX�BNLONRHSD�UHCDN�RNTQBD�

"MNSGDQ�E@BSNQ�SN�BNMRHCDQ�HR�SGD�PT@KHSX�NE�ANSG�TMHSRg� QDRODBSHUD�
RNESV@QD��5GDQDgR�MN�CHROTSHMF�SGD�ONVDQ�NE�)".�&gR� &G;A?�-LI@?MMCIH;F�
HL@FD�OQNBDRRHMF�RNESV@QD
�ATS�HSgR�G@QCKX�SGD�EQHDMCKHDRS�O@BJ@FD�SN�TRD��
8G@SgR�LNQD
� HSgR�C@LMDC�RKNV��"R�ENQ�)".�&gR�O@HMS�OQNFQ@L�� �VDKK
�
!?FOR?�-;CHN�HS�LNRS�BDQS@HMKX�HRMgS�

0M�SGD�NSGDQ�G@MC
�%$57gR�RNESV@QD�HR�RDBNMC�SN�MNMD��8GHKD� HS�L@X�
K@BJ�SGD�HL@FD�OQNBDRRHMF�ONVDQ�NE�)".�&
�SGD�QDRS�NE�%$57gR�RNESV@QD�HR�
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�! 13-;CHN�
HR�SGD�ADRS�SGHMF�RHMBD�RKHBDC�AQD@C�	DWBKTCHMF�!-;CHN����NE�BNTQRD�
�

"LL�OF�! 13-;CHN�M�FEATURES�ARE�
ACCESSED�FROM�A�HORIZONTAL� STRIP�OF�
GADGETS�WHICH� RUN�ALONG�THE�BOTTOM�
OF�THE�SCREEN�� #ELOW�THESE�GADGETS�
IS�AN�EMPTY�SPACE�WHICH� IS� USED�TO�
HOLD�ANY�EXTRA�ADJUSTMENT�GADGETS�
WHICH�ARE�ASSOCIATED�WITH� INDIVIDUAL�
PAINTING�TOOLS��$LICK�IN�THE�FREEHAND�
DRAW�GADGET
� FOR�EXAMPLE
� AND�A�HOST�
OF�SLIDERS�AND�GADGETS�APPEAR�WHICH�
ENABLE�YOU�TO�FINE�TUNE�THE�
OPERATIONS�OF�THAT�PARTICULAR�TOOL�� *T

THEM�FROM�SCRATCH��5HIS�MAKES�%$57�
SOUND� LIMITED
� BUT�DONkT �BE�FOOLED�� �
THIS� IS�ONE�HELL�OF�A�PROGRAM�

"S�YOUkD�EXPECT
�! 13-;CHN�GIVES�
YOU�ACCESS�TO�AN�ENORMOUS�PALETTE
�
GIVING�YOU�THE�CHANCE�TO�CREATE�
GRADIENTS� AND�FILLS�THAT�WOULD� PUT�
EVEN�THE�BEST�)".� IMAGES�TO�
SHAME��8HATkS�MORE
�THE�AMOUNT�OF�
CONTROL�THAT�! 13-;CHN�GIVES�YOU�OVER�
THE�WAY�GRADIENT�FILLS�ARE�PRODUCED� IS�
SECOND� ONLY�TO�!?FOR?�-;CHN��
� &VEN

THEM�� )OWEVER
�THANKS�TO�THE�WAY�
%$57�STORES� ITS� IMAGES
� ITkS� PERFECTLY�
POSSIBLE�TO� LOAD�A�%$57� IMAGE�
DIRECTLY�INTO�A�PROGRAM� LIKE�!-;CHN�
AND�PLAY�AROUND�WITH� IT�THERE
�
ALTHOUGH� THE� RESULTS�CAN� LOOK�A�BIT�
ODD��5HE�BEST�WAY�TO�UTILISE�A�
PROGRAM� LIKE�!-;CHN�IS�TO�USE� IT�TO�
PULL� TOGETHER�ANIMATIONS�FROM�%$57�
IMAGES�� *F�YOU�VE�EVER�TRIED�TO�
PRODUCE�A� ���BIT�ANIMATION
�THEN�
YOUkLL� KNOW�ALL� TOO�WELL� HOW�BIG�THEY�
CAN�BE�� �EVEN�A�FAIRLY�SHORT�
ANIMATION�CAN�TAKE�UP�MANY�
MEGABYTES�� �BUT�%$57�IS�DIFFERENT�

#ECAUSE� ITS� IMAGES�ARE�STORED�
AS����COLOUR�HIGH� RES� IMAGES
� IT�S�
POSSIBLE�TO�GENERATE�A�FAIRLY�LONG�
ANIMATION� ON�AN�"MIGA�WITH� LITTLE�
MORE�THAN�A�COUPLE�OF�MEGABYTES�OF�
3".��8HATkS�MORE
� %$57�ANIMATIONS�
WILL� RUN�AT�FULL� SPEED�EVEN�ON�AN�
UNACCELERATED�"MIGA�� �TRY�DOING�THAT�
WITH� )ARLEQUIN�� 'OR�THIS� REASON�ALONE
�
%$57�IS�A�DREAM�COME�TRUE�FOR�
ANYONE� INVOLVED� IN�DESKTOP�VIDEO�

#UT�WHAT�HAPPENS� IF�YOU�WANT�TO�
CONVERT�A�%$57� IMAGE�TO�A�STANDARD�
"MIGA� IMAGE �/O�PROBLEM�� #RANCHING�
OFF�FROM�THE�MAIN� %$57�PROGRAM� IS�A�
PAGE�CALLED� j$ONVERTk�WHICH�ALLOWS�
YOU�TO�DO�JUST�THAT�� �CONVERT�%$57�
IMAGES�TO�STANDARD�"MIGA� IMAGES��
$ONVERT�GIVES�YOU� CONTROL� OVER�THE�
FORMAT�OF�THE� IMAGE
� ALLOWING�YOU�TO�
CONVERT�YOUR�%$57�IMAGE�TO�ANYTHING�
FROM���TO������COLOURS� IN�A�VARIETY�OF�
SCREEN�FORMATS��0UTPUT�AS� *''��� IS�
ALSO�POSSIBLE�

�+*�(1/%+*
*TkS� NOT�VERY�OFTEN�THAT�A�PRODUCT�
ARRIVES�WHICH� IS�VIRTUALLY�PERFECT
� BUT�
%$57� IS�THE�EXCEPTION��5HE�QUALITY�OF�
ITS�COMPOSITE�OUTPUT� IS� HARDLY�UP�TO

3(#�STANDARDS
� BUT�THATkS�THE�PRICE�
YOU�PAY�FOR�SUCH� A�CAPABLE�SYSTEM�

"S� IT�STANDS
� %$57�CURRENTLY�
REPRESENTS�THE�MOST�COST�EFFECTIVE�
WAY�OF�GETTING�INVOLVED� IN�THE�TRUE�
COLOUR�REVOLUTION�� &VEN� IF�YOU�ALREADY�
OWN�A�DIGITISER
� %$57�IS�AMAZING�
VALUE�� *F�YOU�DONkT
�YOUkRE� UNLIKELY�TO�
SEE�SUCH�A�BARGAIN�FOR�A� LONG�TIME�

%$57�MAY�COST�MORE�THAN�)".��
&
� BUT�THE�ADDITION�OF�A�VIDEO�DIGITISER�
OFFSETS�THIS�TO�A�POINT�WHERE�%$57�
COULD� ACTUALLY�BE�VIEWED�AS�BETTER�
VALUE�� �AFTER�ALL
� IF�YOU�ADDED�A�
SEPARATE�DIGITISER�TO�)".�&
� IT�WOULD�
SET�YOU�BACK�AT� LEAST�^�����$OMPARE�
THE�COST�OF�THE�TWO�SYSTEMS�FOR�
YOURSELF�AND� *kM� SURE�YOUkLL� AGREE�
WHAT�GREAT�VALUE�%$57�REALLY�IS�� $%
K K K K K K K K K
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'D@STQDR� ] �] �] �] �0
'TKK�57� QDRNKTSHNM�BNKNTQ�NTSOTS
� @� ATHKS�HM�
UHCDN�CHFHSHRDQ�@MC� RNLD�NE�SGD� ADRS�O@HMS�
RNESV@QD�RHMBD�!?FOR?�- ; CH N� �VG@S�LNQD�
BNTKC�XNT� @RJ�ENQ 

4ODDC� ] �] �] �] �0
#DB@TRD�SGD�"LHF@�SGHMJR�SG@S�%$57�
HL@FDR� @QD� MNSGHMF�LNQD�SG@M� ���BNKNTQ�
*''R
� G@MCKHMF�RTBG� BNKNTQETK� HL@FDR� G@R�
MDUDQ�ADDM� E@RSDQ�

%NBTLDMS@SHNM� ] �] �] �] �0
5NS@KKX�SNO�MNSBG�� %$57gR�L@MT@K�BNMS@HMR�
@�VD@KSG� NE�HMENQL@SHNM� HMBKTCHMF�@� K@QFD�
MTLADQ�NE�STSNQH@KR
� RN� HSgR�CDEHMHSDKX�
SGTLAR� TO�ENQ�SGHR�NMD�

1QHBD�7@KTD� ] �] �] �] �0
[��� � HR� @� KNS�NE�LNMDX
� ATS�XNT� CN�FDS�@M�
@VETK� KNS�� *E�XNT�SQHDC�SN�FDS�SGD�R@LD�
RXRSDL�A@RDC� @QNTMC� @�SQTD����AHS�AN@QC
�
XNTgC� AD� KNNJHMF�@S�@� AHKK� ENQ�BNMRHCDQ@AKX�
LNQD�

+P?L;FF� L;NCHA� Z� �O

! 13�=OLL?HNFS�L?JL?M?HNM� NB?�=B?;J?MN�
Q;S�I @�A?NNCHA�CHPIFP?>�&H� NLO?�=IFIOL�
AL;JBC=M
� & @ �SIO�Q;HN�NI�JOMB�SIOL��GCA;�M �
AL;JBC=M�=;J;<CFCNC?M� NI� NB? CL�FCG CN�<O N�SIO�
=;H [N �KOCN?�;@@IL>�NB?� FCE?M�I @�%;LF?KOCH��
NB?H�SIO�QIH�N�AI� @;L�QLIHA�QCNB�! 13�

".*("�4)011&3�] �*446&� ���] �"13*-� ����
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,LT�FK@IRABP�COBB�����+?�RM
DO>AB

"LL� OUR� "M IGA�S� ARE�
6,� SPECIFICATION� AND� COME�
COMPLETE� WITH� THE�
FOLLOW ING�g

�JFD>�.>@H��� � F;MMC=� -;=E	
���,� RANDOM� ACCESS�
MEMORY
#UILT�IN� DISK� DRIVE�
����� COLOUR� GRAPHICS�
�� CHANNEL� STEREO� SOUND� N�
,ICKSTART� �� ��
8ORKBENCH� ����
&XTRAS� ���� AND� TUTORIAL� DISK�
"MIGA� MOUSE�
57� MODULATOR�
1OWER� SUPPLY� UNIT�
"���� KEYBOARD

#ART� 4IMPSON�
$APTAIN� 1LANET�
%ELUXE� 1AINT� ***�
AND� jGAME� OF� THE� YEARk�
-EMMINGS

4?�;FMI� ACP?�S I O � �
.OUSE� MAT� AND� POCKET� V�
DUST� COVER
� ��� BLANK� DISKS�
AND� BOX
� 2UICKSHOT�
1YTHON
� �� JOYSTICK�

.IRP
���GIL?�$L?;N�$;G?M
'OOTBALL� .ANAGER�
)OTSHOT�
-AS� 7EGAS�
'LIGHT� 1ATH�� � � �
'IREBLASTER�
,ARTING� (RAND� 1RIX�
5HAI� #OXING�
4ECONDS� 0UT�
.OUSE� 5RAP�
1LUTOS

�JFD>�.>@H��
� F;MMC=�-;=E�-FOM	
l"S� 1ACK� �� BUT� ALSO�
INCLUDES� THE� $UMANA�
$"9���� EXTERNAL� DISK� ��
DRIVE

�JFD>�.>@H��
� F;MMC=� -LCHN?L�-;=E	
"S� 1ACK� �� BUT� INCLUDES� THE�
4TAR� -$���� FU LL�COLOUR� �̀
PRINTER� �

�JFD>�.>@H��
�1B?� 2FNCG;N?� -;=E	� �
"S� 1ACK� �� BUT� INCLUDES�
4TAR� -$���� COLOUR� PRINTER�
PLUS� 1HILIPS� $.�����**�
STEREO� COLOUR�MONITOR� �

�JFD>�.>@H��
�">O=;NCIH;F�-;=E	
"S� 1ACK� �� BUT� INCLUDES� A�
SELECTION� OF�EDUCATIONAL�
SOFTWARE�g
4PELL� #OOK� 	AGES� ���
�
5HINGS� TO� DO� WITH� WORDS�
	AGES� ����

5HINGS� TO� DO� WITH� NUMBERS�
	AGES� ����

-ETkS� SPELL� AT� THE� SHOPS�
	AGES� ����

-ETkS� SPELL� AT� HOME�
	AGES� ����

-ETkS� SPELL� OUT� AND� ABOUT�

��	AGES�����

�� 1UZZLE� #OOK� ���	�� TO� ADULT
�
1UZZJE� #OOK� �� 	�� TO� ADULT


�JFD>�.>@H��� �$;G?LM�-;=E	
"S� 1ACK� �� BUT� ALSO�
INCLUDES��SOME� OF�THE�
HOTTEST� GAMES�g
'��� 3ETALIATOR

'����4TEALTH� 'IGHTER

-OTUS� &SPRIT�5URBO� �� 
�
$HALLENGE

`4WIV� 	4ILKWORM� **


'LIGHT� OF� THE� *NTRUDER�

[������

[������

[������

[������

[������

13*/5&34
"LL� OUR� PRINTERS� ARE� 6,�

SPECIFICATION� AND� ARE�
COVERED� BY� A� ��� MONTHS�
WARAN TY�� "LL� THE� PRICES�
INCLUDE� A� PRINTER� LEAD� AND�
A� TAILORED� DUST� COVER�

1Q>O�*!
�����JIJOF;L�FIQ �=IMN l l l l l
*IHI�-LCHN?L
.ULTIPLE� FONT� OPTIONS� FROM
FRONT� PANEL
&XCELLENT� PAPER� HANDLING
FACILITIES
4IMULTANEOUS
� CONTINUOUS
AND� SINGLE� SHEET� STATIONERY
���X���� %1*� GRAPHICS [������

1Q>O�*!���
��
��� -CH� 3?LMCIH� I F�) ��
&XCELLENT� LETTER� QUALITY� PRINT
���X���� %1*� GRAPHICS
�� RESIDENT� FONTS
"DDITIONAL� FONT� CARTRIDGES
AVAILABLE [������

1Q>O�*!����!LILRO�.OFKQBO
�H� ?R=?FF?HN�P;FO?� FI L�GIH?S
 IFIOL�-LCHN?L
���� %1*� �� PIN� COLOUR
'RONT� PANEL�PITCH� SELECTION
1USH�PULL� TRACTOR� FEEDS L I I G , L )
3EVERSE� PAPER� FEEDS
��,� BUFFER
�� RESIDENT� FONTS�
4UPPLIED� WITH� COLOUR� AND
MONO� R IB B O N S �
'RONT
�PANEL� PROGRAMMABLE
1APER� PARK�WITH� AUTO� �
SINGLE�SHEET� LOADIOG [������

1Q>O�*!��
����+LKL�.OFKQBO
��� COLUMN� DOT� MATRIX
PRINTER� 

�,� BUFFER�EXPANDABLE� TO
��,� �� �
��� RESIDENT� FONTS
1APER� PARK�WITH� AUTO� �
SINGLE� SHEET� LOADING
4UPPLIED� WITH� MONO� RIBBON
'ASTER� THAN� -$�����
&XTRA� FONT� CARTRIDGES
AVAILABLE
'RONT� PANEL� PITCH� SELECTION
1ROGRAMMABLE� FROM� FRONT
PANEL [������

1Q>O�*!��
����!LILRO�.OFKQBO
���� %1*� ��� PIN� COLOUR
PRINTER
��,� BUFFER� EXPANDABLE� TO
��,
��� RESIDENT� FONTS
'RONT��PANEL� PITCH� SELECTION
3EVERSE� PAPER� FEED
1APER� PARK�
WITH� AUTO
SINGLE� SHEET� LOADING

^���

4UPPLIED� WITH� COLOUR� AND�
MONO� RIBBONS� 
� l
'RONT� PANEL� PROGRAMMABLE� * �
&XTRA� FONT� CARTRIDGES� ��
AVAILABLE

!FFWBK� ���"�
"� VERY� POPULAR� LOW � COST�
MONO� PRINTER� CENTRONICS��
34����$#.� ��� SERIAL�
1LEASE� SPECIFY� INTERFACE�
WHEN�ORDERING� 	TWO� YEAR�
WARRANTY


!FQFWBK� ���"����MFK�+LKL�
.OFKQBO
�,� BUFFER�EXPANDABLE�
1USH� AND� PULL� TRACTOR� FEEDS�
�� FONTS� WITH� EXCELLENT�
LETTER� QUALITY�
	TWO� YEAR� WARRANTY


!FQFWBK�1TFCQ���MFK�!LILRO�
.OFKQBO
�� ,� BUFFER�
���X���� %1*� COLOUR�
GRAPHICS
1USH� AND� PULL� TRACTOR� FEEDS�
&XCELLENT� PRINT�QUALITY�
	TWO� YEAR� WARRANTY


!FQFWBK�1TFCQ����MFK�!LILRO�
.OFKQBO
&UROPEAN� 1RINTER� OF� THE�
:EAR� ����
��� PIN� VERSION� OF� THE� �� PIN�
COLOUR� PRINTER�
���X���� %1*� COLOUR�
GRAPHICS
1USH� AND� PULL� TRACTOR� FEED

Y���

Y���

[���

1&3*1)&3"-4
8E� STOCK� A� LARGE�

RANGE� OF� PERIPHERALS
� ALL� OF�
THE� HIGHEST� QUALITY�� *F� YOU�
CANkT� SEE� THE� ONE� YOU�
REQUIRE� PLEASE� GIVE� US� A�
CALL� TO� SEE� IF� WE� STOCK� IT�

N C I ) ?
. 0 6 4 &

+F@B�>KA�2O>@H?>IIP

/AKSHA�6PGRADE�.OUSE
"MIGA�"TARI� SWITCHABLE�
4IMPLY� THE� BEST�
���� %1*� RESOLUTION�
&RGONOMIC� DESIGH�
4MOOTH� PRECISE� OPERATION�
�� YEARS� GUARANTEE�
'REE� MOUSE�MAT�
'REE� MOUSE� POCKET�
/OW� INCLUDES�
0PERATION� 4TEALTH� FROM� 64�
(OLD�� 0NLY� �� �



.&%*"�%*3&$5�c�5)&�".*("�41&$*"-*454

.DF@�%D@KR
� .TKSH�
.NTRD
OST� "MIGA�"TARI�
�EMENT� MOUSE�
1*� RESOLUTION�
H� SIICK� OPERATION

TABLE� BETWEEN� "TARI�
M IGA�WITH� THE� THIRD
F�
LUST� BE� THE� BEST�
TRACKBALL� AVAILABLE
�
X

@JRG@�4B@MMDQ
B� "M IGA�"����
1*� ��� GREY� SHADE�
ELD� SCANNER�
A?� CH=FO>?M��
A� HAND� SCANNER�
*NTERFACE�
SUPPLY� UNIT�
4CAN� PROFESSIONAL�
RE� �1B?� 2FNCG;N?�
?L� 0I@NQ;L?�

UM>KPFLK�  L>OAP

H� "���� ���� .A� 3".�
HRHNM� AN@QC�

ISES� MEMORY� TO� �� .B�
TECHNOLOGY�
CEMENT� FOR� "����
ISION�
MINUTES�
SWITCH�

7DQRHNM�

I� ���� .A� 3".�
HRHNM
NEED� MORE� MEMORY�
HIS� BOARD� IS� FOR� YOU�
AN� EXTRA� �� �� .B� OF�
TO� YOUR� MACHINE�
A� TOTAL� OF� �� .&(4
�

ILETE� WITH� CLOCK��
DAR�� 6SES� THE� LATEST�
ALOGY� %3".4� FOR� LOW�
�� CONSUMPTION�� ���
IS� GUARANTEE�
RES� ,ICKSTART� ���� OR�
&ASILY� FITTED� INTO� THE�
NDER� YOUR� "����
RES� NO� SOLDERING� 	THE�
OF� YOUR� "���� MUST�
�NOVED� FOR� FITTING� THE�
*N�� $ONNECTOR


L� SERVICE� AVAILABLE�
�� FOR� DETAILS

H� 3".� ���� 39�
�QX� DWO@MRHNM

� �
� �
� OR� �� .B� FAST�
FOR� "M IGA� ����
UTERS

[��
��

[�����

[�����

[�����

&ASILY� PLUGS� INTO�"����
EXPANSION� PORT�
"M IGA� BUS� THROUGH� PORT�
&ASILY� EXPANDABLE� ZERO�
WAIT� STATES� AND�
HIDDEN� REFRESH� LETS� YOU� RUN�
LARGER� AND� MORE�
SOPHISTICATED� PROGRAMS�
"LLOWS� CREATION� OF� LARGE�
AND� VERY� FAST� 3".� DISKS�
5EST� MODE� AND� SOFTWARE�
SIMPLIFY� TROUBLESHOOTING�
0N�0FF� SWITCH

@4UPR?RAM� ���39� �.B�
4UPRARAM� ���39� �.B�
4UPRARAM�����39� �.B

#UQBOK>I�"FPH�"OFSBP

[������
[������
[������

$TL@M@�$"9���
7ERY� QUIET� 4LIMLINE�
DESIGN� 5HROUGHPORT�
CONNECTOR� 0N�OFF� SWITCH�
ON� REAR� -ONG� CONNECTING�
CABLE� ���,� FORMATTED�
CAPACITY� 'ITS� ALL� "MIGAS

0/-: [�����

4UPRADRIVE� FOR� "M IGA
"��� �� �� �
6SING� STATE� OF� THE� ART
TECHNOLOGY
� THESE� DRIVES
USE� THE� SAME� AMOUNT� OF
POWER� AS� A� FLOPPY� DISK� 
 ��� �̀ �
DRIVE�� 5HESE� DRIVES� ARE
SHIPPED� FORMATTED� AND
READY� TO� USE
� SO� YOU� CAN �� �̀ �� �� �
SIMPLY� P LUG�IN�YOUR� DRIVE�
TURN� ON� YOUR� COMPUTER� AND
THE� SYSTEM� IS� READY� TO� USE
5HE� DRIVE� CAN� BE
CONFIGURED� AS� AUTOBOOT� OR
NON� AUTOBOOT
� IT� CAN� HAVE
UPTO� �.B� OF� 3AM� AND� AS
MANY� AS� SIX� 4$4*� DRIVES
CAN� BE� CONNECTED
TOGETHER�� 5HE� DRIVES� ALSO
COME� WITH� EXPRESS
COPYi 
� HARD� DISK� BACKUP
SOFTWARE
� �SUPERBOOT��� AND
SUPERTOOLS�
� FILE

MANAGEMENT� AND
FORMATTING� PROGRAMS�

��.B� )ARD� DRIVE
WITH� ���.B� 3AM [������
��.B� )ARD� DRIVE
WITH� �.B� 3AM [������
��.B� )ARD� DRIVE
WITH� ���.B� 3AM [������
��.B� )ARD� DRIVE
WITH� �.B� 3AM [������
���.B� )ARD� DRIVE
WITH� ���.B� 3AM� ` [������
���.B� )ARD� DRIVE
WITH� �.B� 3AM� � [������

8E� ALSO� STOCK� THE� RANGE� OF
4UPRA�MODEMS
� PHONE� FOR
DETAILS

;XCDB� &WSDQM@K� %QHUD
7ERY� QUIET� �
4LIMLINE� DESIGN�
2UALITY� CITIZEN� DRIVE�
MECHANISM�
0N�OFF� SWITCH� ON� REAR�
-ONG
�EON�NECTING� CABLE�
���,� FORMATTED�CAPACITY�
'ITS� ALL� "MIGAS�� 0NLY [�����

.@RSDQ� 4NTMC�c

.NMN� 4NTMC� 4@LOKDQ
"� LOW� COST� HIGH� FEATURES�
SOUND� SAMPLER� PACKAGE�
INCLUDES� HARDWARE� AND�
SOFTWARE�WITH� A� HOST� OF�
FEATURES� TO� SAMPLE� AND� k�
EDIT� MUSIC� LIVE� ONTO� YOUR�
"MIGA�� 0NLY

+FP@BII>KBLRP
.HCH� .@RSDQ�c� .HCH�
*MSDQE@BD� ENQ� SGD� "LHF@
.IDI� IN� g� �9� .IDI� OUT� AN�?�
.IDI� THROUGH
$OMPATIBLE� WITH� ALL� LEADING�
MIDI� SOFTWARE�
'ULLY� 0150� ISOLATED�
*NCLUDES� TWO� FREE� MIDI�
CABLES
1LEASE� STATE� "����������
����� WHEN� ORDERING� 0NLY

"BSHNM� 3DOK@X� .,**� AX�
%@SDK
"�WHOLE� HOST� OF� FEATURES�
INCLUDING� 'REEZEFRAME�
#OOT� 4ELECTOR
� 7IRUS�
%ETECTION� AND� MUCH� MUCH�
MORE� 0NLY

3EPLACEMENT� "MIGA� "����
POWER� SUPPLY�
3EPLACEMENT� INTERNAL� DISK�
DRIVE� FOR� "MIGA� "����
	ORIGINAL� $OMMODORE� ONE�
g� NO� MODIFICATION�
REQUIRED


1LRKA?I>PQBO

[�����

[�����

[�����

[�����

[�����

5HE� AMAZING� 4OUNDBLASTER�
ADDS� A� NEW� DIMENSION� TO�
YOUR� GAMES�� #LASTING� OUT�
STEREO� SOUND� AT� �� WATTS�
PER� CHANNEL� INTO� TWO� HIGH�
QUALITY� ��� WATT� �� WAY�
SPEAKERS�� 5HE� PACK� COMES�
COMPLETE�WITH� AN� "$�
POWER� SUPPLY� AND� AS� AN�
ADDED� BONUS� THERE� IS� A�
PAIR� OF� FREE� STEREO�
HEADPHONES�

0/-: [��
��

�F:SBG@�0FFERS� ON�
����� "1""�)��� 3*)�
"'1)#22#1
��� %4%%� ���� TPI� [�����
��� %4%%� ���� TPI� [�����
��� % 4%% ����� TPI� [�����
����� %4%%� ���� TPI� [�����
���� %4%%� ���� TPI� [�����
���� %4%%� ���� TPI� [������
����� %4%%� ���� TPI� [������

"LL� � ���� DISKS� ARE�
SUPPLIED� WITH� LABELS� AND�
ARE� �����ERROR� FREE�� ��l

� ��� FOR� �� GUARANTEE�

0>FK?LT�"FPHBQQBP
3ED
� GREEN
� YELLOW
�

ORANGE
� BLACK
� WHITE�� [
$OLOURS� AND� QUANTITY�OF�
YOUR� CHOICE�

����� "1""�"FPHP
��� %4%%� ���� TPI� [�����
��� %4%%� ���� TPI� [�����
���� %4%%� ���� TPI� [�����
���� %4%%� ���
�TPI� [�����

���f � "1""�1-,7� 3*)�
"'1)#22#1
��� %4%%� ���� TPI� [�����
��� %4%%� ���� TPI� [�����
���� %4%%� ���� TPI� [�����
���� %4%0� ���� TPI� [�����
���� %4%%� ���� TPI� [������
����� %4%%� ���� TPI� [������

0BJBJ?BO��� 0BJBJ?BO��� 0BJBJ?BO��
8E� ONLY� SUPPLY� TOP� QUALITY�

DISKETTES� 0UR� ��� �� DISKETTES� ARE�
MANUFACTURED� BY� ,"0� AND� OUR�
������ DISKETTES� ARE� MANUFACTURED�
BY� "5)"/"

8E� DO� NOT� SELL� SUBSTANDARD�
DISKETTES� FROM� THE� 'AR� &AST

.0/*5034

1GHKHOR�$.�����**�
4SDQDN� $NKNTQ� .NMHSNQ
"LL� OUR�MONITORS� ARE� OF� 6,�
SPECIFICATION
� ARE� COVERED�
BY� A]���� MONTH� WARRAN TY ��
@AND� COME� COMPLETE� �WITH� A�
CONNECTING� LEAD� � [������

.EDIA� %IRECT� $OMPUTER� 4UPPLIES� -TD�
6NIT� �� 3AILWAY� &NTERPRISE� $ENTRE�

4HELTON� /EW� 3OAD
� 4TOKE� ON� 5RENT�
4TAFFORDSHIRE� 45�� �4)

2
�90

;-6
�

;0
F�

0;�
0/00$.�

$.�
0�
���$.�

$.�$0
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.DCH@� %HQDBS� ����� ������
%*4,&55&

4503"(&� #09&4
"LL� OUR� STORAGE� BOXES�

COME� WITH� ANTI� STATIC� LID
�
TWO� KEYS� AND� DIVIDERS�
WHERE� APPLICABLE

 >KU� LU
4TACKS� HORIZONTALLY� AND�
VERTICALLY� AND� CAN� HOLD�
UPTO� ��� � ���� DISKETTES

� ��i � ���� CAPACITY� BOX�
��� �� ��� CAPACITY� BOX�
��� � � ��� CAPACITY� BOX�
� ���� ��� CAPACITY� BOX�
������ ���� CAPACITY� BOX�
� ����� ��� CAPACITY� BOX

-CCBO
%EDUCT� ^����� FROM� ABOVE�
BOX� PRICE� IF� PURCHASING� A�
QUANTITY� OF� DISKETTES�
	.M� ��� OISKS


1NRRN� #NW
5HE� 1OSSO� BOX� HOLDS�
���� � ���� DISKETTES� OR� ��
��� ���_�� DISKETTES� AND�
CAN� BE� STACKED�
HORIZONTALLY� OR� VERTICALLY�

1LEASE� STATE��� ���� OR� ������
VERSION�WHEN� ORDERING

#TKJ� 4SNQ@FD� #NW
*DEAL� FOR� BULK� STORAGE� OF�
DISKETTES
� EACH� BOX� CAN�
HOLD� UPTO� ���� �����
DISKETTES

�
���
���

������ OR� � ���
��� CAPACITY� BOXES�
�
�
��

1Q>@H>?IB�1QLO>DB� LUBP
5HESE� BOXES� ARE� IDEAL�

FOR� THE� PERSON� WHO�
REQUIRES� AN� ALTERNATIVE� TO�
THE� STANDARD� STYLE� BOX� OR�
WHO� HAS� A� LARGE� NUMBER
�
OF� DISKS� TO� STORE�

[����
[����
[����

[�����

[�����
[�����
[�����

� [����
���� j� ��� �� �� 
 [����
� � � � � � � 
 [����

4PEEDKING� 4TANDARD [����
4PEEDKING� "UTOFIRE [�����
4PEEDKING� 4EGA�� �
.EGADRIVE� @ [�����
/AVIGATOR [�����
4TING� 3AY� 4TANDARD [�����
4TING� 3AY� "UTOFIRE [�����
4TING� 3AY� 4EGA� .EGADRIVE ^� 


.ANTA� 3AY� 4TANDARD [�����

.ANTA� 3AY� "UTOFIRE [�����

.ANTA� 3AY� 4EGA

.EGADRIVE [�����
;IPSTICK� 4TANDARD [�����
;JPSTICK�"UTOFIRE� 
 [�����

$OMPETITION� 1RO� ����
#LACK [�����
$OMPETITION� 1RO� ����
$LEAR [�����
$OMPETITION� 1RO� (LO� &XTRA [�����
$OMPETITION� 1RO� &XTRA [�����
$OMPETITION� 1RO� 4TAR [�����
1YTHON� �� 5URBO� ***
	04���'
 [����
1YTHON� �� 4EGA� .EGADRIVE [����
"PACHE� �� 	24���
 [����
'LIGHTGRIP� �� 	24���'
 [����
.AVERICK� �� 	24���'
 [�����
$HIMERA� �� 4EGA
.EGADRIVE� 	24���
 5#"
*NTRUDER� �� 	24���
 5#"
*NTRUDER� �� 4EGA� .EGADRIVE
	24��2
� 
 5#"
"VIATOR� �� 	24���
 5#"
"VIATOR� �� 4EGA�.EGADRIVE
	24���
 5#"

"$$&4403*&4
"LL� OUR� ACCESSORIES� ARE�

OF�THE� HIGHEST� QUALITY

%BKBO>I
.OUSE� MAT�
.OUSE� POCKET�
� ���� DISK� DRIVE� CLEANER�
� ����� DISK� DRIVE� CLEANER

[����
[����
[����
[����

"TARI� DUST� COVER�
"MIGA� DUST� COVER�
4TAR� -$��� DUST� COVER�
4TAR� -$������ DUST� COVER�
4TAR� -$���� DUST� COVER�
4TAR� -$������� DUST� COVER
�� PIECE� PRINTER� STAND�
5 ILT� kNk� TURN� MONITOR� STAND�
.ONITOR� PLYNTH

1TFQ@EBP�>KA�!>?IBP
.NMHSNQ� $@AKDR
"MIGA� TO� $#.� ����4
MONITOR� CABLE
"M IGA� TO� 1HILIPS� $.����
CABLE
"M IGA� TO� SCA �I� CABLE�
"M IGA� TO� )ITACHI�(RANADA� ��
�� PIN� DIN
"M IGA� TO� MULTISYNC� ��� PIN
� � ROW� PLUG� ]� �
"M IGA� TO �MULTISYNC� ��� PIN�
�� WAY� SOCKET

[����
[����
[����
[����
[����
[����
[����

[�����
[�����

[����

[����
[����

[����

[����

[����

&%6$"5*0/"-
40'58"3&

%@S@�1QHMSDQ� $@AKDR
`1ARALLEL� PRINTER� CABLE [����
��� WAY� TO� ��� WAY��
CENTRONICS� CABLE [����
��� WAY� %�TYPE� MALE�MALE
CABLE [����
��� WAY� %�TYPE
MALE�FEMALE��CABLE [����
��� WAY� %�TYPE� FERN�FERN
CABLE [����

%@S@� 4VHSBGDR
�� WAY� PARALLEL� DATA� SWITCH [�����
���WAY�SERIAL� DATA�SWITCH [�����
�� WAY� PARALLEL� DATA� SWITCH [�����
��jWAY� PARALLEL� DATA� SWITCH [�����

.HRBDKK@MDNTR
"MIGA��� PLAYER� ADAPTER [����
"TARI��� PLAYER� ADAPTER [����
.OUSE�JOYSTIC���� SWITCHER [�����
.OUSE�JOYSTICK� EXTENDER
CABLE� k� l [����

13*/5&3� 3*##0/4
8E�STOCK� A� LARGE G G G G ;

RANGE� OF� RIBBONS�� *F� YOU
CAN kT� SEE� YOUR� PARTICULAR
TYPE��LISTED� THEN� PLEASE
PHONE� US� FOR�A� QUOTE�� �

4S@Q � �
-$��� MONO [���� [�����
-$��� COLOUR [���� [�����
-$������ MONO [���� [�����
-$���� MONO� j [���� [�����
-$���� COLOUR [����� [�����
-$�������MONO [���� [�����
-$������� COLOUR [����� [�����

$HSHYDM� ���%
.NMN [���� [�����
$ITIZEN�4WIFT� ��
MONO [���� [�����
$ITIZEN�4WIFT� �
MONO� lk� ��� 
 [���� [�����
$ITIZEN� 4WIFT� ��
COLOUR� � [����� [�����
$ITIZEN� 4WIFT� �
COLOUR [����� [�����

4PELL� #OOK� 	AGES� ���
 [��
5HINGS� TO� DO�WITH� WORDS
	AGES� ����
 [��
5HINGS� TO� DO� WITH� NUMBERS
	AGES� ����
 [��
-ET�S� SPELL� AT� THE� SHOPS
	AGES� ����
 [��
-ET�S� SPELL� AT� HOME� 	AGES� �
����
� � [��
-ETkS� SPELL� OUT� AND� ABOUT
	AGES� ����
 [��
1UZZLE� #OOK� �� 	AGES
��ADULT
 [��
1UZZLE� #OOK� �� 	AGES
��ADULT
 [��

#00,4
8E� STOCK� A� LARGE�

RANGE� OF� "BACUS� BOOKS�
SUITABLE� FOR� ADVANCED�
PROGRAMMERS� AS�WELL� AS�
BEGINNERS

"DVANCED� SYSTEM�
PROGRAMMERS� GUIDE�
"MIGA� �%� GRAPHICS� BASIC�
PROGRAMMING�
"MIGA� BASIC� INSIDE�
AND� OUT
"MIGA� $� ADVANCED�
PROGRAMMERS� GUIDE�
"M IGA�$� FOR� BEGINNERS�
"MIGA� %04� INSIDE� AND� OUT�
"M IGA� %04� QUICK�
REFERENCE
"MIGA� DESKTOP� VIDEO�
GUIDE
"MIGA� DISK� DRIVES� INSIDE�
AND� OUT
"MIGA� FOR� BEGINNERS�
"MIGA� MACHINE� LANGUAGE�
"MIGA� PRINTERS� INSIDE�
AND� OUT�
"M IGA� SYSTEM�
PROGRAMMERS� GUIDE�
#EST� "MIGA� TRICKS� AND� TIPS�
.AKING� MUSIC� ON�
THE� "MIGA
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0FFICIAL� 6,�7ERSION�
INCLUDING� "LTERED� #EAST�
AND� +OYPAD

FAOFSB�1LCQT>OB
RBURNER� **�
`ED� #EAST�
,IDD


LD� 1ALMER� (OLF
�W� 'LASH
LE� 4QUADRON
OCAN
IMNS
�KDOWN
ERBALL
�� 5RACEY
AMITE� %UKE
AT
JOTTEN� 8ORLDS�
�� (ROUND�
STBUSTERS�
�ULS� �N �� (HOSTS�
+EN� "XE�
 OG� ;WE�
�ES� 1OND�
%OUGLAS� #OXING�
C � .ADDEN� 6�4�� 'OOTBALL�
#ATTLE�
�EY� .OUSE�
ISTER� -AIR�
NDERBOY� ***
�
MWALKER�
TIC� %EFENDER�
V� (OLF� 5OUR�
NTASY� 4TAR� **�
ULUS�
IBO� ***
�NGE� OF� 4HINOBI�
�OW� %ANCER�
C� THE� )EDGEHOG�
CE� )ARRIER� **�
IER
ER� )ANG� 0N�
ER� -EAGUE� #ASEBALL�
ER� .ONACO� (� 1��
ER� 3EAL� #ASKETBALL�
ER� 5HUNDERBLADE�
RD� OF� 4ODAN�
RD� OF� 7ERMILLION�
NDERFORCE� **�
�� )AWK
*D� $UP� *TALIA� ����
� � (OLF�
M
ASIA�
LERMAN

>AOFSB��@@BPPLOFBP
ADE� POWER� STICK�
LIO�VIDEO� CABLE�
ITROL� PAD
�ER� BASE� CONVERTER

[�����
%>JB�%B>O�1LCQT>OB
$OLUMNS [�����

[����� 1ENGO [�����
[����� 1SYCHIC�8ORLD [�����
[����� 1UTTER�(OLF [�����
[����� 4UPER� .ONACO� (�1 [�����
[����� 8ONDER� #OY [�����
[����� 8OODY� 1OP [�����
[����� %RAGON� $RYSTAL [�����
[����� 0ONALD� %UCK [�����
[����� (� -OC [�����
[����� (OLDEN� "XE [�����
[����� .ICKEY� .OUSE [�����
[����� /INJA�(AIDEN [�����
[����� 0UTRUN [�����
[����� 4PACE� )ARRIER [�����
[����� 4HINOBI� 
 [�����
[����� #ASEBALL 5#"
[����� 'ROGGER 5#"
[����� +OE� .ONTANNA� 'OOTBALL 5#"
[����� ,INETIC� $ONNECTION 5#"
[����� 5ALOT 5#"
[�����
[����� %>JB�%B>O��@@BPPLOFBP
[����� "$� MAINS� ADAPTOR� 
 5#"

"7� CABLE 5#"
[����� $AR� LIGHTER� ADAPTOR 5#"
[����� (AME� (EAR� TO� (AME� (EAR
[����� CABLE 5#"
[����� (AME� (EAR� 57� TUNER 5#"
[����� 3ECHARGABLE� BATTERY� PACK 5#"
[�����
[�����
[�����
[�����
5#"

[�����
[�����
[�����
[�����
[�����
[�����
[�����
[�����
[�����
[�����
[�����
[�����
[�����
[�����
5#"

[�����

[�����
[����
[�����
[�����

�Q>OF�*VKU
"TARI� -YNX�$ONSOLE�WITH�
MAINS� ADAPTOR
�AND
$ALIFORNIA�(AMES� �� [������

"TARI� -YNX�$ONSOLE�WITH
MAINS� ADAPTOR� [�����

"TARI� -YNX� $ONSOLE� [�����

�Q>OF�*VKU�1LCQT>OB
"�1�#� � [�����
#LOCKOUT [�����
#LUE� -IGHTENING [�����
$ALIFORNIA� (AMES [�����
$HESS�$HALLENGE [�����
$HIPS�$HALLENGE [�����
&LECTROCOP [�����
(ATES� OF� ;ENDOCON [�����
(AUNTLET� *** [�����
,LAX [�����
.4� 1ACMAN [�����
/INJA� (AIDEN [�����
1ACLAND� ` [�����
1APERBOY [�����
3AMPAGE [�����
3OAD� #LASTERS [�����
3OBO�4QUASH [�����
3YGAR [�����
4HANGHAI [�����
4LIME�8ORLD [�����
5URBO� 4UB [�����
8ARBIRDS [�����
9ENOPHOBE� � [�����
;AYLOR� .ERCENARY [�����

�Q>OF�*VKU��@@BPPLOFBP
$AR� -IGHTER� "DAPTOR [����
4UN� 4CREEN [����
$ARRY� 1OUCH� � [����
,IT� #AG [�����
.AINS� "DAPTOR� ? [�����

' Q fP� KLQ� MLPPF? IB� QL � IFPQ
> II� !LKPLIB� 1L CQT >OB � >P
TB� ELIA� I>ODB� PQL@HP�
. IB>PB� OFKD� CL O� I>QBPQ
OBIB>PBP� >KA� MOF@BP�
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*4=� #:� 1045
.AKE� CHEQUCS� ANC� POSTAL� ORDERS� 1AYABLE�
TO� .&%*"� %*3&$5
� 1LEASE� SEND� THIS�
TOGETHER� WITH� YOUR� NAME� AND� ADDRESS
�
DAYTIME� TELEPHONE� NUMBER� IF� POSSIBLE�
AND� YOUR� ORDER� REQUIREMENTS
� TO�g �

+#"'��"'0#!2�!-+.32#0�13..*'#1�*'+'2#"�
"#.�02+#,2��
3,'2���� 0�'*5�7�#,2#0.0'1#�!#,20#�
�1&#*2-,�,#5�0-�"��12-)#�-,�20#,2�
12�$$-0"1&'0#�12���1&�
$�6�������������
$ARRIAGE�CHARGES�
1LEASE� ADD� ^����� PER� ORDER� FOR� POSTAGE�
AND� PACKING�
^����� FOR� ORDERS� OVER� ^�������
4OFTWARE� AND� CARTRIDGES� ^����� PER� ITEM�
(UARANTEED� 580� %AY� DELIVERY� ^�����
(UARANTEED� /&95� %AY� DELIVERY� ^����

0BJBJ?BO���� 0BJBJ?BO���� 0BJBJ?BO���
.EDIA� %IRECT� ARE�A�WELL� ESTABLISHED�
COMPANY�WITH� A� REPUTATION� FOR� ITS�
QUALITY� AND� SERVICE�� "� POINT� TO�
CONSIDER� BEFORE� PURCHASING� YOUR�
COMPUTER� GOODS�� 4O�WHY� NOT� BUY�
FROM� US�AND� PUT� OUR� REPUTATION� TO�
THE� TEST�

"LL� STOCKS
� OFFERS� ARE�SUBJECT� TO�AVAILABILITY� AND� TO�
BEING� THE� LATEST� ADVERTISED� PACKS�AND� PRICES�

	1ACK�DETAILS�MAY� VARY� FROM� TIME� TO� TIME
� &�0�&

)08�50� '*/%� 64

$OME� AND� VISIT� OUR� SHOWROOM� WHERE� THESE�
AND� MANY� OTHER� PRODUCTS� ARE� ON� DISPLAY�

.EDIA� %IRECT� $OMPUTER� 4UPPLIES� -TD�
6NIT� �� 3AILWAY� &NTERPRISE� $ENTRE�

4HELTON� /EW� 3OAD�� 4TOKE� ON� 5RENT�
4TAFFORDSHIRE� 45�� �4)

%7&3/.&/5
� 53"%&�"/%� &%6$"5*0/"-�03%&34�8&-$0.&
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THIS� ICON�
WILL� APPEAR�
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jBASICk� IN�CONTENT�

� (ENERAL��
THIS� ICON� IS�
USED�FOR�
ANY

GENERAL�"MIGA�RELATED�
QUERIES�

$AUTION��
BE�SURE�
THAT�YOU�
FULLY

UNDERSTAND�THE�ANSWER�
BEFORE�TRYING�IT�OUT�

%ANGER��
THE�ANSWER�
TO�THIS�
QUESTION�

COULD�WELL� INVALIDATE�
YOUR�WARRANTY�� �OR�YOU�

)ARDWARE��
THIS� ICON� IS�
USED�TO�
DENOTE�

QUESTIONS�RELATING�TO�
GENERAL� HARDWARE�

ABOUT�PRINTERS
� PRINTER�
DRIVERS�AND�SO�ON�

PROGRAMMING�WILL� HAVE�
THIS� ICON�NEXT�TO�THEM�

ABOUT�USING�YOUR�"MIGA�
WITH�VIDEO�HARDWARE�

.*%*
�SAMPLING
�
SYNTHESIZERS�AND�SO�ON�

QUERIES�HAVE�THIS� ICON�
NEXT�TO�THEM�

1RINTERS��
THIS� ICON�
DENOTES�A�
QUERY
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8 � 5ECHNICAL��
*� ANY�
< � QUERIES�
* � ABOUT J

7IDEO��THIS�
ICON
RELATES�TO�
ANY�QUERY
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ICON� IS�FOR�
. L� QUESTIONS�
) � ABOUT
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ANY�

*� PROGRAM��
�� SPECIFIC N � E

#UYING�
ADVICE��WE�
USE�THIS�
ICON� IF�THE�

QUESTION�ASKS�US�FOR�
BUYING�ADVICE�

$OMMS�� IF�
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QUESTION�
RELATES�TO�

COMMS
�THIS� IS�THE� ICON�
THAT�WE�LL� USE�
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GET�MORE�MODERN�DRIVERS�FROM�'�*�
ON�e �������������
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SUPPORT�FOR�5IMES
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ON�e �������������AND�TALK�TO�
SOMEONE�ABOUT�UPGRADING�

4IL>QILNB�ALMOST�CERTAINLY�ISNkT�
PRINTING�PICTURES�BECAUSE�THAT�OLD�
)1@%ESKJET�DRIVER�DOESN�T�WORK�
PROPERLY�WITH�THE�%ESK+ET������ ,
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5HE�GENERAL� PLAN�FOR�CREATING�
PROTOCOLS� IS�GIVEN� IN�THE�BACK�OF�THE�
*OMC=�5�MANUAL�� *� AM�SURE� HOWEVER�
THAT�SOMEONE
� SOMEWHERE
�MUST�
HAVE�WRITTEN� A�:AMAHA�'#����
PROTOCOL� ALREADY�BECAUSE�WHEN�FIRST�
INTRODUCED�THE�'#����EXPANDER�WAS�
VERY�POPULAR��)AVING�SAID�THAT� *kVE�
NOT�BEEN�ABLE�TO�FIND�ANY�REFERENCES�
TO�THIS�SORT�OF�DATA�AND�FROM�THE�
STORIES� *kVE�HEARD�THERE� LOOKS�AS�
THOUGH�THERE�COULD�BE�HIDDEN�
PROBLEMS�WITH�THE�USE�OF�SOME�OF�
*OMC=�5M � PROTOCOL�FACILITIES�ANYWAY�

*kM�AFRAID� *� DO�NOT�KNOW�OF�A�
PUBLIC�DOMAIN� '#����EDITOR�BUT�AS�FAR�
AS�COMMERCIAL� EDITORS�ARE�CONCERNED�
THE�TWO�YOU�MENTION�WOULD�MAKE�
YOUR�VOICE�EDITING� LIFE�A� LOT�EASIER��
-;N=B*?CMN?L�IS�GOOD�AND�YOU�DON�T�
NEED�TO�USE� IT� IN�CONJUNCTION�WITH�THE�
�;LM�-CJ?M�SEQUENCER�� *�VE�USED� A�
COUPLE�OF�THE�%R�5�EDITORS�	INCLUDING�
��,J�!?FOR?�WITH�A�:AMAHA�59��;�
EXPANDER
�AND�SINCE�THIS� PROGRAM�
SUPPORTS�THE�'#����THEREkS�NO�DOUBT�
THIS�WOULD� BE�THE�CHEAPEST�
COMMERCIAL� SOFTWARE�OPTION�

5HE�SNAG�HERE� IS�THAT�YOUR�'#����
WILL� NOT� LAST�FOR�EVER�� �WHEN�YOU�
CHANGE�EXPANDERS�YOUR�EDITOR�WILL�
THEN�BECOME�OBSOLETE��0,�*� KNOW�
THAT���,J�!?FOR?�DOES�SUPPORT�A�FEW�
OTHER�SYNTH�EXPANDERS�BUT�IT�IS�STILL�
:AMAHA�SPECIFIC�AND�WORKS�ONLY�WITH�
THE�:AMAHA�59��;
� THE�'#����AND�
THE�%9���
� %9���AND�%9���UNITS�

5HE� IDEAL� LONG�TERM�SOLUTION�TO�
THIS�OBSOLESCENCE�PROBLEM� IS�TO�GO�
FOR�A�UNIVERSAL� EDITOR��-;N=B*?CMN?L�
IS�ONE�SOLUTION
� BUT�%R�5�S�5,/��
WHICH�CAN�BE�USED�WITH�THE�'#���
� IS�
THE�EDITOR� *�WOULD� RECOMMEND�
BECAUSE� IT�ALREADY�SUPPORTS�AROUND�
����SYNTHESIZERS�EXPANDERS��5,/[S�
DISADVANTAGE� IS� ITS� PRICE�	^���
� BUT�
THIS� PACKAGE�COULD�TURN� OUT
� IN�THE�
LONG�RUN
� TO�BE�THE�MOST�COST�
EFFECTIVE� PATHWAY��0NCE�YOUkVE�
CHANGED�SYNTHESIZERS
� OR�ADDED�A�
COUPLE�OF�OTHER�EXPANDERS�TO�YOUR�
.*%*� SET�UP
�THE�COST�OF�BUYING�EXTRA�
jINSTRUMENT�SPECIFICk�VOICE�EDITOR�
PROGRAMS�WOULD�SOON�MOUNT�UP��&�%
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'IRST
�MAKE�SURE�THAT�YOU�HAVE�AN����
BIT�7("�CARD�AND�NOT�A� ���BIT�7("�
CARD�� 0NLY���BIT�CARDS�WILL�WORK�WITH�
THE�95�#RIDGEBOARD
� AND�MOST�47("�
CARDS�ARE� ���BIT�	FOR�"5�TYPE�
COMPUTERS
��:OU�WILL� ALSO� HAVE�TO�
CHANGE�A�JUMPER�ON�THE�95�
#RIDGEBOARD� AND� RUN�THE�#RIDGEBOARD�
SETUP�SOFTWARE�TO�CONFIGURE�THE�CARD�

/EW�MANUALS�CAN�BE�OBTAINED�
FROM�$1$�$OMPONENTS�ON������
��������:OU�CAN�AUTOBOOT�THE�1$
�
BUT�NOT�THE�"MIGA�FROM�A�
#RIDGEBOARD�HARD�DISK�� '

'&&%�5)&�10&5
H�TRD�,>@3E>@B7�
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�SGD�
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�
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OQHMSDQ�@MC�SGDM�STQMHMF�HS�A@BJ�NM�
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)NV�CN� *�NUDQBNLD�SGHR�OQNAKDL�
RN�SG@S�D@BG�BNOX�RS@QSR�@S�SGD�
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*�GET�QUITE�A�FEW�LETTERS�ABOUT�THIS�
PROBLEM�OF�PAGES�STARTING�FURTHER�
FROM�THE�TOP�OF�THE�PAGE�EACH�TIME
�
NOT�JUST�FROM�4IL>QILNB�USERS�BUT�
FROM�PEOPLE�USING�ALL� KINDS�OF�WORD�
PROCESSORS�

*T�HELPS� IF�YOU�UNDERSTAND�WHATkS�
GOING�ON��5HE�"��PAGE�YOU�CREATE�ON�
SCREEN� ASSUMES�YOU�ARE�GOING�TO�
PRINT�FROM�THE�VERY�TOP�OF�THE� PAPER�
TO�THE�VERY�BOTTOM��"NY�TOP�AND�
BOTTOM�MARGINS�SPECIFIED
� ALTHOUGH�
THEY�MAY�CONTAIN� NO�TEXT
� ARE�ALSO�
PRINTED�� �A�ONE� INCH�TOP�MARGIN
� FOR�
EXAMPLE
� AT�THE�NORMAL� SIX�LINES�PER�
INCH
� IS�SENT�TO�THE�PRINTER�AS�SIX� LINE�
FEEDS��THE�SAME�GOES�FOR�BOTTOM�
MARGINS�� #OTH�MARGINS�ARE� INCLUDED�
IN�THE�TOTAL� PAGE� LENGTH
� SO� IF�THEY�
ARE�BOTH�ONE� INCH�YOUR�TOTAL� PRINTABLE�
LENGTH� IS� REDUCED�BY�TWO� INCHES�

/OW
� IF�YOUR�PRINTER�CREATES� ITS�
OWN�TOP�MARGIN� BECAUSE�OF�THE�WAY�
THE� PAPER�FEEDS� IN
� THEREkS�NO�WAY�
THAT�THE�FULL�"��PAGE�CAN�BE�PRINTED�
ON�THAT�PIECE�OF�PAPER
�SO�WHATEVER�
PART�OF�THE� PAGE� IS� LEFT�UNPRINTED
�
WHEN�THE�PAPER�FEEDS�OUT
�GETS�
jCARRIED�OVER�� AND� PRINTED�ON�THE�NEXT�
SHEET�OF�PAPER�� 6NLESS�YOU� SWITCH�
THE� PRINTER�OFF�THAT�IS
� IN�WHICH�CASE�
THE� jCARRIED�OVERk� DATA�GETS� LOST�

*N�YOUR�CASE�THE� jCARRIED�OVERk�
DATA� IS�A�FEW� LINE�FEEDS�WHICH� BELONG�
TO�THE�BOTTOM�MARGIN� OF�THE� PREVIOUS�
PAGE�YOU�PRINTED�

#ECAUSE�OF�YOUR�PRECISENESS� IN�
TELLING�ME�YOUR�WORD�PROCESSOR�
SETTINGS�AND�THE�EXACT�
MEASUREMENTS� INVOLVED
� *� CAN�QUICKLY�
SEE�THAT�YOUR�PRINTER�IS� IMPOSING�A�
THREE�QUARTERS�OF�AN�INCH� 	�CM
�TOP�
MARGIN�� �4IL>QILNB�S�DEFAULT�TOP�
MARGIN� IS�ONE� INCH�	���CM

�YET�YOUR�
TEXT�STARTS�ONE�AND�THREE�QUARTERS�OF��
AN�INCH�	���CM
�FROM�THE�TOP�

4O�REDUCE�YOUR�PAGE�HEIGHT�BY�
�CM�AND�EVERYTHING�SHOULD�WORK�AS�
EXPECTED�� *F�YOU�WANT�THE�TOP� LINE�TO�
START�NEARER�TO�THE�TOP�OF�THE�PAGE
�
REDUCE�THE�TOP�MARGIN�VALUE�AS�WELL�
*F�YOU�FEEL�THE� PRINTER�IMPOSED�THREE��
QUARTERS�OF�AN�INCH� IS�ENOUGH�OF�A�TOP�
MARGIN
� SELECT�THE�4KIP�5OP�.ARGIN�
BUTTON� IN�THE�1RINT� REQUESTER�� *N�FACT


&�.#+*� �1/0%*#� Z� &�.#+*� �1/0%*#

 � ��� Z

'NMS�� �5HE�GROUP�OF�LETTERS
� NUMBERS�AND�SPECIAL�CHARACTERS�THAT�COMPRISE�
ONE�VARIATION�OF�TYPEFACE
� EG�� ��PT�5IMES
� ��PT�5IMES�#OLD
���PT�5IMES�
*TALIC�

)DW@CDBHL@K�� �"�NUMBER�FORMAT�IN�WHICH�EACH�DIGIT�CAN�HAVE�ONE�OF�SIXTEEN�
	INSTEAD�OF�THE�MORE�USUAL�TEN
�VALUES�� %IGITS� ABOVE���ARE�REPRESENTED�WITH�
THE�ALPHABETIC�CHARACTERS�"�'�

1QHMSDQ�CQHUDQ�� �A�PROGRAM�THAT�SITS� INBETWEEN� ANY�APPLICATIONS�PROGRAM�
PRODUCING�OUTPUT�AND�THE�PRINTER�� *T�CONVERTS�CODES�DESCRIBING�TEXT�AND�
GRAPHICS�FORMAT� INTO�A�FORM�SUITABLE�FOR�A� SPECIFIC�PRINTER�

7("�� �7IDEO�(RAPHICS�"RRAY��)IGH� RESOLUTION�COLOUR�OR�MONOCHROME�GRAPHICS�
SYSTEM�FOR�THE� *#.�1$�

7NHBD�� �"�COLLECTION�OF�DATA�DEFINING�A�SOUND�WAVEFORM�FOR�A�SYNTHESISER�

".*("�4)011&3�] �*446&� ���] �"13*-������ >



IF�YOU�DO�THIS�YOU�MAY�NOT�NEED�TO�
ALTER�THE�PAGE�SIZE�AS�THIS�WILL� REDUCE�
THE�PAGE�SIZE�BY�ONE� INCH�

4OME�PRINTERS�CANkT�PRINT�RIGHT�TO�
THE�BOTTOM�OF�THE�PAGE�	ALTHOUGH�
YOURS�CAN
�BECAUSE�THEY�
AUTOMATICALLY�SENSE�THE�BOTTOM�OF�
THE�PAPER�AND�NEED�A�BIT�OF�IT�FOR�
THEMSELVES� IN�ORDER�TO�FEED�THE�
SHEET�OUT��0FTEN�THIS� jPAPER�OUT�
SENSINGk� CAN�BE�SWITCHED�OFF�VIA�A�
DIP�SWITCH� OR�COMMAND� ISSUED�
THROUGH�THE�COMMAND�PANEL�� �CHECK�
YOU�MANUAL�ABOUT�THIS�

*F�YOUR�PRINTER�CAN�T�PRINT� RIGHT�TO�
THE�BOTTOM�OF�THE�PAPER�YOUkLL� HAVE�
TO� REDUCE�YOUR�PAGE�HEIGHT�BY�ABOUT�
ANOTHER�L��CM�TO�ALLOW�FOR�THIS��0R
� IF�
YOU�ARE� USING�4IL>QILNB��YOU�COULD�
TRY�SELECTING�THE�'ORM� 'EED�BUTTON�
WHICH�WILL� SEND�A�FORM�FEED� AT�THE�
END�OF�THE�TEXT�ON�THE�PAGE� INSTEAD�
OF�HOWEVER�MANY�LINE�FEEDS�ARE�
REQUIRED�TO� jPRINTk� THE�BOTTOM�MARGIN�

0NE�FINAL� THING�TO�CHECK� IS�THAT�
YOUR�PRINTER�IS�SET�UP�FOR���IN�PAPER�
	OR�"�

� NOT� L L IN � �.ANY�PRINTERS�
DEFAULT�TO� L L I N � PAPER�AND�NEED�A�DIP�
SWITCH�FLIPPING�	OR�A�COMMAND� ISSUED�
FROM�THE�COMMAND�PANEL
�TO�SET�
THEM�TO� ��IN��0NCE�AGAIN
�CHECK�
YOUR�MANUAL�

"S�FOR�DESIGNING�A� LETTERHEAD�AND�
INCORPORATING� IT�INTO�YOUR�4IL>QILNB�
LETTERS
� SIMPLY�USE�!?FOR?�-;CHN�&&�NI�
DESIGN�YOUR� LETTERHEAD
� SAVE� IT�TO�
DISK�AND�THEN� IMPORT� IT�INTO�
4IL>QILNB�USING�1LACE�1ICTURE�FROM�
THE�6TILITIES�MENU�� *� SEE�YOU� HAVE�
ONLY����K�OF�GRAPHICS�3".�AND����K�
OF�EXPANSION� 3".
� SO�KEEP�TO�TWO�OR�
FOUR�COLOURS�TO�SAVE�ON�MEMORY�
USAGE�� *F�YOUR�!?FOR?�-;CHN�
LETTERHEAD�OR�LOGO� IS�SMALLER�THAN�A�
COMPLETE�SCREEN
� CUT� IT�OUT�AND�SAVE�
IT�AS�A�BRUSH�� AGAIN
�THIS�WILL� USE�
LESS�MEMORY�WHEN� IMPORTING�INTO�
8ORDWORTH�� ,

4".1-&�0'�$
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CNDR�� *�@L�OQNFQ@LLHMF�HM�
"LHF@�#@RHB�@MC�$
�@MC�JMNV�GNV�
SN� KN@C�@MC�OK@X�47�9�RNTMC�
R@LOKDR�

#X�SGD�V@X�GNV�CNDR�SGD�RNTMC�
PT@KHSX�NE�@M�"LHF@�BNMMDBSDC�SN�
SGD�4NTMC�&MG@MBDQ�	AX�0LDF@�
1QNIDBSR
�BNLO@QD�SN�SG@S�NE�@M�
"LHF@�VHSG� HSR�KNV�O@RR�EHKSDQ�NEE � *R�
HS�ADSSDQ �"KRN
� HM�XNTQ�NOHMHNM
�
VGHBG� HR�SGD�ADRS�"LHF@�@LOKHEHDQ��

&�.#+*� �1/0%*#� Z� &�.#+*� �1/0%*#
$QTMBG�� �"�METHOD�OF�COMPACTING�PROGRAMS�AND�DATA�SO�THAT�LESS�STORAGE�
SPACE� IS�USED�ON�A�DISK��8HEN�A�CRUNCHED�PROGRAM� IS� LOADED� INTO�MEMORY�IT�
AUTOMATICALLY�DE�CRUNCHES� ITSELF�INTO� ITS�FULL
� FUNCTIONING�SIZE�

'Q@BS@KR�� �"RE�PATTERNS�CREATED�BY�THE�CONSTANT�REPETITION�OF�A�SIMPLE�SHAPE�
AT�SMALLER�AND�SMALLER�SCALES��0NE�EXAMPLE� IS�A�TRIANGLE�WITH�SMALLER�
TRIANGLES�ON�EACH� OF�ITS�SIDES
�WITH�SMALLER�TRIANGLES�ON�EACH�OF�THEIR�SIDES
�
WITH� SMALLER�TRIANGLES���

(TQT�� �"�MESSAGE�FROM�THE�"MIGA�SYSTEM�SAYING�THAT�A�FATAL�ERROR�HAS�
OCCURRED��5HE�MESSAGE�APPEARS� IN�A� LARGE
� FLASHING�RED�BOX�AND� INCLUDES�TWO�
NUMBERS�WHICH� ARE�OF�USE�TO�PROGRAMMERS�TRYING�TO�ASCERTAIN�WHY�THEIR�
PROGRAMS�HAVE�FAILED�

-NV�O@RR�EHKSDQ�� �4OMETHING�WHICH�ALLOWS� LOW�FREQUENCY�SOUNDS�TO�PASS�
THROUGH�UNMOLESTED�WHILE� REDUCING�THE�VOLUME�OF�HIGHER�FREQUENCY�SOUNDS� IN�
PROPORTION�TO�THE�PITCH�

4@LOKD�� �"�DIGITAL�� �COMPUTERISED�� �REPRESENTATION�OF�A�SOUND��"�SAMPLE�CAN�
BE� SENT�THROUGH�A�DIGITAL� TO�ANALOGUE�CONVERTER�	THE�"MIGA�HAS�FOUR�OF�THESE
�
AND�BE�HEARD�AS�SOUND��$HANGING�THE�SPEED� AT�WHICH� THE�SAMPLE� IS� PLAYED�
BACK�CHANGES�THE�FREQUENCY�	OR�PITCH
�OF�THE�SOUND�

4S@QSTO�RDPTDMBD�� �"�PROGRAM�WHICH� IS�EXECUTED�EVERY�TIME�THE�"MIGA� IS�
SWITCHED�ON�AND�AFTER�EVERY�RESET�� *T�SETS�UP�THE�SYSTEM�SO�THAT�IT�IS�USABLE�
FROM�8ORKBENCH
� AND�MAY�BE�CUSTOMISED�BY�THOSE�WHO�HAVE�UNUSUAL� HARD�OR�
SOFTWARE�REQUIREMENTS�

;:�'*
�4NTMC�#K@RSDQ
�NQ�SGD�5QHKNFHB�
.HMH"LO�� 

$GDD�$GNMF�)HM�
$NSSHMFG@L�

/NQSG�)TLADQRHCD

*F�YOUR�ONLY�REASON�FOR�RE�SAMPLING� IS�
TO�CHANGE�THE�FINAL� PITCH�OF�THE�
SAMPLE�BEING�PLAYED�THEN�YOU�DONkT�
NEED�TO�DO� IT�ANYWAY�� �YOU�JUST�ALTER�
THE� PERIOD�DATA� USED�FOR�THE�
WAVEFORM�� )AVE�A� LOOK� IN�THE�"MIGA�
)ARDWARE�MANUAL�FOR�THE�VARIOUS�
FORMULAE
� RESTRICTIONS�ETC��"NOTHER�
BOOK�WHICH� IS� LIKELY�TO�BE�USEFUL�TO�
YOU� IS�*;ECHA�*OMC=�,H�1B?��GCA;�
	IT�S� PUBLISHED� BY�"BACUS�AND�
AVAILABLE�FROM�%5#4�#OOKS�ON�a�
�����������
��5HE�"BACUS�OFFERING�
PROVIDES� USEFUL�"MIGA�#ASIC�AND�('"�
#ASIC�ADVICE�AND� IT�ALSO�PROVIDES�
FORMULAE�AND�EXAMPLE�PROGRAMS�

*F�YOU�ARE�SERIOUSLY� INTERESTED� IN�
GENERAL� SIGNAL� PROCESSING�TECHNIQUES�
	INCLUDING�SAMPLING�FREQUENCY�
CHANGES�ON�COMPLEX�WAVEFORMS
�
THEN�GET�DOWN�TO�YOUR�LOCAL� LIBRARY�
AND�ASK�THEM�TO�GET�YOU�A�COPY�OF� �
);HAO;A?��FAILCNBGM�#IL�!CACN;F�
0CAH;F�-LI=?MMCHA�BY�1AUL� &MBREE�
AND� #RUCE�,IMBLE�� *TkS�PUBLISHED�BY�
1RENTICE�)ALL� AND�THE� *4#/� IS����
���������� #E�WARNED�THOUGH�� �IT�
INVOLVES�SOME�VERY�HEAVY�MATHS�AND�
PROVIDES�EVEN�WORSE�BEDTIME�READING�
THAN� THE�/,*�(?LH;F�*;HO;FM


"S�FAR�AS�YOUR�LAST�QUESTIONS�ARE�
CONCERNED��5HE�4OUND�&NHANCERkS�
PERFORMANCE�WILL�VARY�ACCORDING�TO�
THE� AMP�SPEAKERS�BEING�USED� BUT�
WITH�MOST�SET�UPS�YOU�WILL� NOTICE�FAR�
MORE� IMPROVEMENT�THAN�THAT�
OBTAINED�WHEN�SWITCHING�OUT�THE� LOW��
PASS�FILTER�

"MPLIFIERS � *kM�NOT�THAT�KEEN�ON

ANY�FROM�YOUR�LIST�BUT
� HAVING�SAID�
THAT
� ALL�WILL� SOUND�MUCH�BETTER�THAN�
THE�"MIGA�MONITORkS� INTERNAL�
SPEAKER�� *F�PUSHED� *� SUPPOSE�THAT� *kD�
TEND�TO�COME�DOWN� IN�FAVOUR�OF�THE�
.INI"MP����&�%
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�ATS�MN�
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@�$NTQHDQ�ENMS�VHSG�@�OHSBG�NE����
BG@Q@BSDQR�ODQ�HMBG�@MC�@�RO@BHMF�NE�
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4EE�THE�ANSWER�TO�THE� LETTER�ENTITLED�
j'EED�THE� POET�� FOR�AN�EXPLANATION�OF�
WHAT�IS�HAPPENING��$HANGE�YOUR�PAGE�
LENGTH�WITHIN�0=LC<<F?��TO�BETWEEN����
AND���� LINES�	1REFERENCES�1AGE�
4ETUP�1AGE�-ENGTH
�AND�THE� PROBLEM�
WILL�DISAPPEAR�� *T�DID�FOR�ME�AT�LEAST�

5HIS�0=LC<<F?��1AGE�-ENGTH�FIGURE�
WILL�OVERRIDE�THE�8ORKBENCH�
1REFERENCES�VALUE�FOR�PAGE� LENGTH
�
BUT�ONCE�YOU�VE�FOUND�THE�CORRECT�
VALUE� IT�LL� DO�NO�HARM�TO�ADJUST�THAT�
VALUE�AS�WELL�� ,
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A
�:OU�CERTAINLY�CAN� LOAD�PROGRAMS�
FROM�THE�STARTUP�SEQUENCE
� BUT�THIS�
ISN�T�A�VERY�PRACTICAL�THING�TO�DO� IF�
YOU�ONLY�HAVE��.B�3".�� 4OMETHING�
LIKE�!-;CHN�IL�".04�REQUIRE�A�HEFTY�
CHUNK�OF�3".�WHICH�SIMPLY� ISN�T�
AVAILABLE�ON�A� �.B�MACHINE��0,
�YOU�
CAN� LOAD�THEM� INDIVIDUALLY
� BUT�TRY�
LOADING�SEVERAL� AT�THE�SAME�TIME�AND�
YOUkLL� SOON� RUN�OUT�OF�VALUABLE�3".�

*T�S�BEST�TO� RESTRICT�THIS�KIND� OF�
THING�TO�SMALLER�PROGRAMS�� �AND�EVEN�
THEN�YOU�SHOULD� ONLY�INSTALL� A�
PROGRAM� IF�YOU� REALLY�NEED�TO�� *kVE�GOT�
�.B�OF�3".� INSIDE�MY�MACHINE�AND�
THE�ONLY�PROGRAMS�THAT� *� LOAD�DURING�
BOOTUP�ARE�5IMM�.ARTINkS�0&!�AND�A�
VIRUS�KILLER�� *� COULD�QUITE�EASILY�HAVE
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PULLED� IN�SEVERAL�VERY�LARGE�
APPLICATIONS�BUT�THE�TIME� IT�WOULD�
TAKE�FOR�THE�MACHINE�TO�BOOT�UP�
WOULD� BE�UNBEARABLY�LONG�� �EVEN�ON�
A�HARD� DISK�BASED�MACHINE�

*F�YOU� STILL�WANT�TO�CONTINUE�WITH�
YOUR�IDEA
�THEN�THE�$-*�COMMAND�YOU�
NEED� IS�36/��5HIS�CLEVER�LITTLE�
COMMAND�ALLOWS�YOU�TO� LAUNCH�ANY�
PROGRAM�AS�A�CHILD�PROCESS
�THEREFORE�
LEAVING�THE�MACHINE�TO�CONTINUE�WITH�
THE�4TART6P�4EQUENCE�EVEN�WHILE�THE�
LAUNCHED�PROGRAM� IS� RUNNING�� #ETTER�
STILL
� TRY�AND�GET�YOUR�HANDS�ON�A�COPY�
OF�A�1%�VARIANT�OF�36/�CALLED�
/OH<;=E
�/OH�;=EQ4�DO�THE�SAME�
JOB�ONLY�MUCH
�MUCH�BETTER�
B
� *F�YOUkRE� INTENDING�TO�SQUEEZE�A�
FEW�EXTRA�PROGRAMS�ON�TO�A�STANDARD�
8ORKBENCH�DISK
�THEN�YOU�WILL� NEED�
SOMETHING�LIKE� &GJFI>?LTO�CRUNCH�
THE�DISKkS�CONTENTS�TO�MAKE� ROOM��
&GJFI>?L�ISNkT �A�BAD� LITTLE�PROGRAM
�
BUT�A�BETTER�PROGRAM�FOR�THE�JOB� IS�
-IQ?L-;=E?L�-LI@?MMCIH;F�WHICH� IS�
AVAILABLE�FROM�4OFTVILLE�1%��
-IQ?L-;=E?L�HAS�VIRTUALLY�
ESTABLISHED� ITSELF�AS�SOMETHING�OF�A�
STANDARD
� SO�YOUkD�BE�MUCH�BETTER�
ADVISED�TO� USE�THIS� INSTEAD�
C
�5HE�EASIEST�WAY�IS�TO�SIMPLY�CLICK�
ONCE�ON� THE�--*IL?�OR�3&)�*�ICON�
AND�THEN� PRESS�THE�4)*'5�KEY�AND�
DOUBLE�CLICK�ON�THE�FILE�YOU�WISH
TO�VIEW�
D
�5HE�STARTUP�SEQUENCE� IS� REALLY�
NOTHING�MORE�THAN�AN�AUTOMATED�$-*�
WHICH�EXECUTES�VARIOUS�COMMANDS� IN�
THE�SAME�WAY�AS�A�PROGRAMMING�
LANGUAGE��5O� LOAD�A�PROGRAM
� ALL�YOU�
WOULD� HAVE�TO�DO� IS�TO�ADD�THE�
FILENAME�OF�THE�PROGRAM�TO�THE�
STARTUP�SEQUENCE�ON� ITS�OWN� LINE�� �IE
�
TO� LOAD�!-;CHN�YOU�WOULD�ENTER�THE�
COMMAND� j%1AINTk �� &ASY�REALLY�
E
�:OU�LL� NEED�TWO�PROGRAMS�� �A�
PICTURE�VIEWER�AND�A�SAMPLED�SOUND�
PLAYER��5HESE�ARE�TEN�A�PENNY� IN�THE�
1%� LIBRARIES�SO�JUST�CONTACT�YOUR�
NEAREST�AND�DEAREST�1%�SUPPLIER�AND�
ASK�THEM�FOR�THE� APPROPRIATE�DISKS�
F
�"DDING�AN� ICON�TO�AN�ANIMATION� IS�
SIMPLE�AS� LONG�AS�YOU� KNOW�THE�$-*�
FAIRLY�WELL��"LL�YOU� NEED� IS�A� j1ROJECTk�
ICON� LIKE�THE�ONES�ATTACHED�TO�
PICTURES�SAVED�OUT�BY�!-;CHN�	THE�
FRAMED�PICTURE�OF�A�MOUNTAIN� RANGE
��
"LL�YOU�DO� IS�TO�COPY�THE� ICON� FILE� 	THE�
FILE�THAT�ENDS� IN� �INFO
�ACROSS� INTO�THE�
SAME�DIRECTORY�AS�THE�ANIMATION� AND�
THEN� RENAME� IT�SO�THAT�IT� IS� ATTACHED�
TO�THE�ANIMATION�� �EG
� IF�THE�
ANIMATION� IS�CALLED� j%OGk 
�YOU�WOULD�
RENAME�THE� ICON�FILE� j%OG�INFOk �

5O�DISPLAY�THE�ANIMATION
�YOU�WILL�
NEED�A�TOOL� LIKE�0BIQ�HCG
�$OPY�
4HOW"NIM� INTO�YOUR�$�DIRECTORY�AND�
THEN�MODIFY�THE�ANIMATION� ICON�S�
DEFAULT�TOOL� SO�THAT�IT�READS�
j$�4HOW"NIMk ��5HIS�CAN�BE�DONE�BY�
CLICKING�ONCE�ON�THE� ICON�AND�THEN�
SELECTING� j*NFOk� FROM�THE�8ORKBENCH�
MENU�ON�THE�8ORKBENCH� 	����USERS�
MUST�SELECT� j*NFORMATION���k� FROM�THE�
*CONS�MENU
��:OU�WILL�THEN�BE

PRESENTED�WITH�A�WINDOW�CONTAINING�
ALL� SORTS�OF�USEFUL� INFORMATION�
CONCERNING�THE�FILE�THAT�THE� ICON� IS�
ATTACHED�TO��5O�GET�THE� ICON�TO� LOAD�
4HOW"NIM
�YOU�MUST�CHANGE�THE�
j%EFAULT�5OOLk� FIELD�SO�THAT�IT�READS�
jC�4HOW"NIMk��0NCE�THIS� IS�DONE
�
CLICK�ON� j4AVE�� AND�THE�ANIMATION�WILL�
THEN� LOAD�FROM�AN� ICON�
G
�.Y�PERSONAL� FAVOURITES�ARE�THE�
$ORTEX�RANGE�MANUFACTURED�BY�$ORTEX�
%ESIGN�5ECHNOLOGIES��5HEY�MAKE�A�
RANGE�OF�EXPANSIONS� RANGING�FROM�A�
�.B�UNIT�FOR�^����TO�AN��.B�UNIT�FOR�
A�VERY�REASONABLE�^�����8HATkS�
MORE
� THEY�COME�COMPLETE�WITH� A�
PASSTHRU�CONNECTOR
� SO�YOU� COULD�STILL�
ADD�A�HARD�DRIVE�AT�A� LATER�DATE�
$ORTEX�IS�ON����������������
H
�'OR�.ANDELBROTS�AND�+ULIA�SETS
� *kD�
RECOMMEND�*;H>?F3LIIG
� 'OR�
FRACTAL� LANDSCAPES
� *� STILL� LIKE�
0=?H?LS
� #OTH� ARE�AVAILABLE�WITHIN�
THE�'ISH�COLLECTION�OF�DISKS�
I
�8ELL
� FOR�A�START� *�D� ADVISE�YOU�TO�
USE�BLITTER�OBJECTS� RATHER�THAN�
SPRITES��"�GAME� LIKE�$;C;RC;HM�
DOESNkT �REQUIRE� A�TREMENDOUS�
AMOUNT�OF�SPEED
� SO�#OBS�WILL� DO�THE�
JOB�PERFECTLY�WELL��8HATkS�MORE
�YOU�
CAN�HAVE�A� LOT�MORE�OF�THEM�
ONSCREEN� AT�ONCE�

#Y�DEFAULT
�YOU�CAN�DISPLAY�UP�TO�
���#OBS�ONSCREEN� AT�ONCE�SIMPLY�BY�
USING�THE�".04� �#0#k� COMMAND��"N�
ADDITION� PARAMETER�ALLOWS�YOU�TO�
SPECIFY�WHICH� IMAGE� IS�TO�BE�
ASSIGNED�TO�THE�#OB�FROM�THE�
SPRITE�BANK�

'OR�EXAMPLE
� IF�THE�BOB� IMAGE�FOR�
YOUR�ALIENS�WAS�AT�POSITION� �� IN�YOUR�
SPRITE� BANK
� ALL�YOU�WOULD�HAVE�TO�DO�
IS�TO�ENTER�THE�FOLLOWING�FOUR�
COMMANDS�TO�DISPLAY�FOUR�#OBS�WITH�
THE�SAME� IMAGE�DATA��(OOD
�EH 

 - ������������
 - ������������
 - ������������
 - ������������

0BVIOUSLY�YOU�VE�ONLY�GOT�A� LIMITED�
NUMBER�OF�"."-�CHANNELS� AVAILABLE�
TO�ACTUALLY�MOVE�ALL� OF�THESE�ALIENS
�
SO�YOU�MUST�GET�AROUND�THIS�
LIMITATION� BY�CHEATING�� #ECAUSE�THE�
ALIENS�ATTACK� IN�A�WAVE
�THEY�ALL�MOVE�
IN� RELATION�TO�EACH�OTHER
� SO�YOU�
COULD�EASILY�ASSIGN� AN�"."-�CHANNEL�
TO�A�SINGLE�#OB�AND�THEN�WRITE�A�BIT�
OF�CODE�WHICH�TELLS�THE�OTHER�#OBS�TO�
GET�THEIR�POSITION�DATA�FROM�THAT�#OB�
OFFSET�BY�A�NUMBER�OF�PIXELS��5HIS�
WAY
�ALL�THE�POSITION�CHECKING�CAN�BE�
HANDLED�BY�"."-
� LEAVING�YOUR�
PROGRAM�TO� RUN�AT�FULL� PELT��5HIS� IS�NOT�
A�PERFECT�SOLUTION
� BUT� IT�LL�WORK�

5O�GET�THE�PLAYERkS�SHIP�TO�FIRE�A�
MISSILE
�CREATE�A� NEW�HARDWARE�
SPRITE�EACH�TIME�THE�FIRE�BUTTON� IS�
PRESSED�AND�MOVE� IT�UNDER�"."-�
UNTIL� IT�HITS�SOMETHING��$OLLISION�
DETECTION�BETWEEN� A�#OB�AND�A�
SPRITE� IS�NICE�AND� SIMPLE�� �JUST�KEEP�
CHECKING�THE�VALUE� RETURNED�BY�THE

j413*5&#0#�$0-k�COMMAND�UNTIL� IT�
RETURNS�A�VALUE�OF��� ��:OU�THEN�CHECK�
THE�STATUS�OF�EACH�BOB�USING�THE�
j$0-k� COMMAND�TO�FIND�OUT�WHICH�
SHIP�THE�MISSILE�HAS�COLLIDED�WITH
�
J
� *�D�GO�FOR�LICENSEWARE�AS� IT�
GUARANTEES�YOU�A�FIXED� PAYMENT�OF�
^��FOR�EACH�DISK�SOLD��:OU�COULD�GET�
MORE�FROM�EACH�USER�USING�
SHAREWARE
� BUT�YOUkVE�GOT�NO�
GUARANTEE�THAT�EVERYONE�WHO�BUYS�
YOUR�GAME�WILL� PAY�THE�SHAREWARE�
FEE��'%
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*k LL� STOP�YOU�THERE
�.R�,OVACS
�EVEN�
THOUGH�YOU�KINDLY�TOOK�THE�TIME�TO�
SUPPLY�ME�WITH� LOTS�OF�OTHER�DETAILS��
:OUR�PROBLEM� IS�A� LACK�OF�MEMORY�

5O�CREATE�AN�"��SIZED�BITMAP�AT�
����DOTS� PER�INCH� 	DPI
�� �A�BITMAP� IS�
A� REPRESENTATION�OF�THE�GRAPHIC
� IN�
THIS�CASE�THE�WHOLE� PAGE
� CREATED� IN�
MEMORY
� AFTER�WHICH� IT�IS�SENT�TO�THE�
PRINTER�� �WHICH� IS�WHAT�-?H�-;F�AND�
THE�PRINTER�DRIVER�ARE�DOING�BETWEEN�
THEM
� REQUIRES� LOTS�OF�MEMORY
�
ESPECIALLY�IF�THERE�ARE�MULTI�COLOURED�
PICTURES�AND� LARGE�FONTS�ON�THE� PAGE�

%EPENDING�ON�HOW�MANY�PAGES�
YOU�HAVE� IN�YOUR�DOCUMENT
� AND�HOW�
MUCH�MEMORY�THEY�TAKE�UP
�YOU�MAY�
VERY�WELL� BE�ABLE�TO�PRINT�THEM�AT�THE�
LOWER�RESOLUTION�OF�����BY�����DPI�
	%ENSITY��

�WHICH� REQUIRES�ONLY�A�
QUARTER�OF�THE�MEMORY�THAT�����BY�
����DPI�DOES�

5HERE�ARE�CERTAIN�THINGS�YOU�CAN�
DO�WITHIN�-?H�-;F�TO�FREE�AS�MUCH�
MEMORY�AS�POSSIBLE�� *N�THE�
4YSTEM�1REFERENCES�1ROGRAM�
REQUESTER
� OVER�ON�THE�BOTTOM� RIGHT�
WHERE� IT�SAYS�1EN�1AL� #UFFER
� 4ELECT�
THE�'AST�BUTTON� AND�CHANGE�THE�
1ERCENT�5O�6SE�VALUE�TO�THE�SMALLEST

POSSIBLE
�WHICH� IS� ����ON�MY�VERSION�
OF�-?H�-;F
�8HILE�YOU�ARE�THERE
� OVER�
ON�THE�BOTTOM� LEFT�WHERE� IT�SAYS�
$LOSE�8ORKBENCH 
� SELECT�:ES��"ND�
IN�THE�MIDDLE�WHERE� IT�SAYS�%ISPLAY�
.ODE
� SELECT�/ORMAL�

4AVE�THESE�SETTINGS��:OUkLL� HAVE�
TO�QUIT�-?H�-;F�AND� RE�LOAD�FOR�THEM�
TO�TAKE�EFFECT�

5HE�NUMBER�OF�FONTS� IN�YOUR�
'0/54�� DIRECTORY�WILL� ALSO�AFFECT�
MEMORY�USAGE
� EVEN� IF�YOU�HAVEN�T�
ACTUALLY�USED�THEM� IN�THE�DOCUMENT
�
SO�PRUNE�YOUR�FONTS�TO�THE�BARE�
MINIMUM� REQUIRED�FOR�YOUR�DOCUMENT�

*F�AFTER�TRYING�ALL�THESE�TRICKS�YOU�
ARE�STILL�CRASHING
� THE�THE�ONLY�ANSWER�
IS�TO�BUY�SOME�MORE�EXPANSION�
MEMORY��'4
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*T� IS� NOT�YOUR�SOFTWARE�THAT� IS�THE�
LIMITING�FACTOR�� IT� IS�SIMPLY�THAT�LARGE�
SOUND�SAMPLES
�WHICH� IS�WHAT�YOU�
ARE�CREATING�BY�SAMPLING�YOUR�GUITAR�
IN�THIS�WAY
� USE�A� FIN�OF�MEMORY��
5HERE�S� NO�PROGRAM�THAT�CAN�GET�
AROUND�THIS�AS�SUCH�AND�SYSTEMS�
THAT�CAN�SAMPLE�DIRECTLY�TO� HARD� DISK
�
WHICH� IS� IDEALLY�WHAT�YOU�NEED�FOR�
WHOLE�TRACK�SAMPLING
� ARE�EXPENSIVE�

"�.*%*� INTERFACE�FOR�AN�"MIGA� IS�
QUITE�A�SIMPLE�AFFAIR�WHICH� PLUGS� INTO�
THE�"MIGAkS�SERIAL� PORT�� *TS�BASIC�
PURPOSE� IS�TO�PROVIDE�SUITABLE�SIGNAL�
CHARACTERISTICS
�THE�SIGNAL� OPTO��
ISOLATION�AND�THE�RIGHT�PHYSICAL� .*%*�
CONNECTIONS�	IE�A�.*%*�*/
�ONE�OR�
MORE�.*%*�065S�AND�USUALLY�A�.*%*��
5)36� %*/�CONNECTOR
�� %ATEL�MAKE�
TWO� INTERFACES�BOTH�OF�WHICH� TAKE�
THEIR�POWER�DIRECTLY�FROM�THE�"MIGA��
8HEN�A�SEQUENCER�PROGRAM� RUNS� IT�
SETS�THE�SERIAL� PORT�UP�FOR�COLLECTING�
.*%*�DATA�AND�THEN�MONITORS�THE� PORT�
COLLECTING�ANY�DATA�THAT�ARRIVES�AT�THE�
INTERFACE�S�.*%*�*/�TERMINAL�� *F�YOU
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TAKE�A�.*%*� LEAD�FROM�YOUR�
SYNTHESIZERkS�.*%*�065�TERMINAL� AND�
CONNECT�IT�TO�THE�.*%*�*/�ON�THE�
INTERFACE�THE�SEQUENCER�PROGRAM�WILL�
BE�ABLE�TO� READ�THE�.*%*�MESSAGES�
THAT�YOUR�SYNTHESIZER�TRANSMITS�� *N�A�
SIMILAR�FASHION�ANY�.*%*�DATA�THAT�
YOU�RECORD�AND� REPLAY�WITH�THE�
SEQUENCER�PROGRAM�WILL� APPEAR�AT�THE�
INTERFACEkS�.*%*�065�TERMINAL�� �IF�YOU�
HAVE�CONNECTED�A� LEAD�FROM�THIS�
TERMINAL� BACK�TO�THE�.*%*�*/�OF�THE�
SYNTH�THE�SYNTHESIZER�WILL� PLAY�
BY�ITSELF�AS� IT�RECEIVES�.*%*�
MESSAGES�TRANSMITTED�BY�THE�
SEQUENCER�PROGRAM�

5HEREkS�NOTHING�DIFFICULT�ABOUT�
USING�A�.*%*� INTERFACE�� �BASICALLY�YOU�
JUST�PLUG� IT�IN
� CONNECT�UP�THE�
APPROPRIATE�.*%*� LEADS
� AND�FORGET�
ABOUT� IT��.OST�PEOPLE�DO�HOWEVER�
SUGGEST�THAT�YOU�PLUG�IN�THE�
INTERFACE
� AND�THE� NECESSARY�.*%*�
LEADS
� <?@IL?�SWITCHING�ON�AND�
LOADING�UP�YOUR�"MIGA�SEQUENCER�
PROGRAM��0NE�THING�YOU�DO�NEED�TO�
CHECK� IS�THAT�THE�SEQUENCER�DOES�NOT�
DEFAULT�TO�ECHOING�ITS�.*%*� INPUT�DATA
� �SOME�:AMAHA�SYNTHS
� AND� *kM�NOT�
SURE�WHETHER�YOURS� IS�ONE�OF�THEM�OR�
NOT
� USE�A�NON�STANDARD�.*%*�065�
TERMINAL�THAT�ECHOES� INCOMING�DATA�
AS�WELL� AS�TRANSMITTING�THE�DATA�
GENERATED� BY�THE�SYNTH�� �THIS�CAN�
CAUSE�.*%*�CLOSED�LOOP�PROBLEMS�
UNTIL�THE�SEQUENCERS�ECHO�THRU�OPTION�
HAS�BEEN�DISABLED��:OUR�SYNTH�AND�
SEQUENCER�MANUALS�SHOULD�PROVIDE�
ALL�THE� NECESSARY�INFO��-�,

*#.�$0.1"5*#*-*5:
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:ES
�THERE�ARE�SEVERAL�WAYS�TO�MAKE�
YOUR�"MIGA� RUN� *#.�COMPATIBLE�
SOFTWARE�� 'IRSTLY�THERE� IS�THE�,$4�
1OWERBOARD��THIS� IS�THE�SLOWEST�OF�
THE�EMULATORS�ON�OFFER�BUT�COMES�
WITH� �.B�OF�MEMORY�� *T�COSTS�AROUND�
^�����5HE�7ORTEX�"T0NCE�BOARD� IS�A�
FASTER�EMULATOR
� BUT�REQUIRES�OPENING

YOUR�"MIGA�����TO�FIT� INTERNALLY
�
VOIDING�THE�GUARANTEE�� *T�COSTS�
AROUND�^�����8ITH�EITHER�OF�THESE�
YOU�WILL� NEED�TO�BUY�AN�"MIGA�HARD�
DISK�TO�USE�WITH�THE�EMULATOR
�THE�
,$4�WILL� ONLY�WORK�WITH� SOME� HARD�
DISKS�SUCH�AS�THE�$OMMODORE�"���
�
THE�7ORTEX�"T0NCE�WILL�WORK�WITH�ALL�
"MIGA�HARD�DISKS�

1OSSIBLY�THE�BEST�SOLUTION� IS�THE�
EXCELLENT�(71�SERIES� **� HARD�DISK�FOR�
THE�"MIGA
�WHICH�FOR�^����GIVES�YOU�
A���.B�HARD�DRIVE�AND� ROOM�TO�
EXPAND� UP�TO��.B�OF�MEMORY��:OU�
CAN�THEN�FIT�THE�OPTIONAL�(71�"5�
EMULATOR�INSIDE�THE�(71�HARD�DRIVE�
	^���
�TO�PROVIDE� *#.�COMPATABILITY�
AND�A�HARD�DISK� IN�ONE� BOX��$HECK�
THROUGH�THE�ADVERTISERS� IN�THIS�
MAGAZINE�FOR�THE�BEST�PRICES��'/
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$@M�SGD�V�@MC�X�JDXR�AD�L@CD�
SN�VNQJ�VHSG�SGD� <"KS=� JDXOQDRRDR�SN�
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0H� *� SEE
� IT kS� jGUESS�THE�WORD�
PROCESSOR�*�M�USINGk� TIME�AGAIN
� IS�
IT �)A�HA��:OU�CANkT �CATCH�ME�THAT�
EASILY���
���� AN� HOUR�PASSES� ���
(OT� IT�� *TkS�-?H�-;F�YOU�RE�TALKING�
ABOUT��:OU�COULD� HAVE�SAVED�ME�A�
LOT�OF�TIME
�.R�&VANS
� IF�YOUkD�TOLD�
ME�THAT�TO�START�WITH�

"NYWAY
�THE�ANSWER�IS� NO
�-?H�
-;F�WILL� ONLY�PUT�ACCENTS�OVER�
CHARACTERS� IT�KNOWS�HAVE�ACCENTS�
OVER�THEM
�AND�THESE�WILL�CORRESPOND�
TO�CHARACTERS� IN�YOUR�PRINTER�S�
INTERNAL� FONT�OR�FONTS
�WHICH�WONkT�
INCLUDE�A�W�OR�Y�WITH�A�CARAT�OVER�IT�

5HE�ONLY�THING�YOU�COULD�DO� IS�
USE�THE�'ED�FONT�EDITOR�ON�THE�&XTRAS�
DISK�TO�DESIGN�A�FONT�WITH�YOUR�8ELSH�
ACCENTED�CHARACTERS�AND�USE�
(RAPHICS�PRINT�INSTEAD�OF�5EXT�PRINT
�
BUT�THE�QUALITY�OF�THE�PRINTOUT�WILL�BE�
GREATLY�REDUCED��'4

"3&99�36-&4 
)@UHMF�OQNFQ@LLDC�
DWSDMRHUDKX�HM�#@RHB�
NM�SGD�"LRSQ@C�$1$�
���
� *� KNNJDC�

ENQV@QC�SN�OQNFQ@LLHMF�TRHMF�
"3DWW�VGHBG� HR�RTOONRDCKX�RTOOKHDC�
VHSG�LX�MDV�"LHF@�

5N�LX�CHRL@X�*�BNTKC�MNS�EHMC� HS�
NM�LX�CHRJR�@KSGNTFG�*�CHC�BNLD�
@BQNRR�@�OQNFQ@L� QTMMDQ�B@KKDC�
/?R�*;MN�� HR�SGD�"3DWW�K@MFT@FD�
RTOOKHDC�NQ�RGNTKC� *� KNNJ�SN�".04�
ENQ�@�FNNC�OQNFQ@LLHMF�K@MFT@FD �
"KRN
� HE�HS�HR�RTOOKHDC�GNV�CN� *� KN@C�HS

&�.#+*� �1/0%*#� Z� &�.#+*� �1/0%*#
)@QC�CQHUD�� �-IKE�A�FLOPPY�DRIVE
� BUT�MUCH�WITH�A�MUCH�GREATER�STORAGE�
CAPACITY�AND�MUCH�GREATER�SPEEDS�FOR�THE�STORAGE�AND�RETRIEVAL�OF�
INFORMATION��5HE�DISK� INSIDE�A�HARD�DRIVE�CANNOT�BE�REMOVED
� SO�ONCE�THE�
DISK�HAS�BEEN�FILLED
� ITkS�EITHER�TIME�TO�DELETE�EXCESS�FILES�OR�GET�ANOTHER�ONE�

*#.�� �*NTERNATIONAL�#USINESS�.ACHINES�� *#.� REVOLUTIONISED�THE�HOME�
COMPUTER�MARKET�WITH� THE� INTRODUCTION�OF�THE� *#.�1ERSONA
�$OMPUTER
� KNOWN�
AS�THE�1$��4INCE�THEN
�MANY�OTHER�MANUFACTURERS�HAVE�MARKETED�1$��
COMPATIBLE�COMPUTERS��1$S�AND�COMPATIBLES�ARE�NOW�ACCEPTED�AS�THE�
INDUSTRY�STANDARD�SMALL� BUSINESS�COMPUTER�

.*%*�� �.USICAL� *NSTRUMENT�%IGITAL� *NTERFACE� IS�A�STANDARD�DEVISED� BY�
ELECTRONIC� INSTRUMENT�MANUFACTURERS
�ALLOWING�A� NUMBER�OF�SYNTHESISERS�TO�BE�
CONTROLLED�BY�A�SINGLE�KEYBOARD�OR�SEQUENCER��"�.*%*� INTERFACE�FOR�THE�"MIGA�
WORKS�BY�PLUGGING�INTO�THE�SERIAL� PORT�

R�� �"�PIECE�OF�SOFTWARE�ON�A�COMPUTER�	OR�SOMETIMES�BUILT� INTO�AN�
ELECTRONIC�KEYBOARD
�WHICH�STORES�MUSICAL� SCORES�AND�TRANSMITS�THIS�
INFORMATION� IN�REAL�TIME�VIA�.*%*�TO�SYNTHESISERS�WHICH�WILL� THEN� PLAY�IT�� 4OME�
SEQUENCERS�HAVE�THE�FACILITY�TO� RECEIVE�AND�MEMORISE�.*%*� INFORMATION� FROM�
A�MUSIC�KEYBOARD�SO�THAT�MUSIC�CAN�BE�ENTERED� jLIVEk� INSTEAD�OF�NOTE�BY�NOTE�

#@RHB�� �#EGINNERS��"LL�PURPOSE�4YMBOLIC� *NSTRUCTION�$ODE��0RIGINALLY�DESIGNED�
AS� LANGUAGE�TO�TEACH�PEOPLE�THE�FUNDAMENTALS�OF�PROGRAMMING
� #ASIC�HAS�
BECOME�THE�MOST�POPULAR�PROGRAMMING� LANGUAGE�FOR�THE�HOME�COMPUTER��
7ARIOUS�EXTENSIONS�TO�THE�ORIGINAL� LANGUAGE�HAVE�MEANT�THAT�#ASIC�NOW�OFFERS�
MANY�POWERFUL�FEATURES�

TO �5GD�L@MT@KR�SG@S�B@LD�VHSG�LX�
L@BGHMD�FHUD�MN�GDKO�@S�@KK�

"KDW�.�.@BKUDQ�
*RKD�NE�-DVHR�

4BNSK@MC

"3EXX�IS� PROVIDED�WITH�8ORKBENCH��
� �THAT�/?R*;MN�PROGRAM�WHICH�YOU�
FOUND� IS�THE�"3EXX�RESIDENT�PROCESS��
5HE�BAD�NEWS� IS�THAT�$OMMODORE�
DOES�NOT�PROVIDE�THE�FULL�"3EXX�
PACKAGE�HIL�DO�THEY�PROVIDE�ANY�
LANGUAGE�DOCUMENTATION�

5HE�ONLY�WAY�YOU�CAN�GET�THE�FULL�
"3EXX�ENVIRONMENT�AT�THE� PRESENT�
TIME� IS�TO�BUY�IT�AS�A�SEPARATE�
PACKAGE��5HERE�ARE�SOME�
ADVANTAGES�TO�DOING�THIS�ANYWAY�
BECAUSE
� AS�YOUkVE�ALREADY�
DISCOVERED
�8ORKBENCH��� USERS�HAVE�
BEEN�GIVEN�THE�MINIMUM�OF�
"3EXX�SUPPORT�

#UY�"3EXX�SEPARATELY�AND�YOU�
WILL�GET�FULL�DOCUMENTATION
�THE�
SUPPORTING�HEADER�FILES
� RUN�TIME�AND�
LINK�TIME� LIBRARIES
� UTILITIES
�AND� PLENTY�
OF�EXAMPLE�"3EXX�PROGRAMS��5HE�
"3EXX�PACKAGE�EVEN� INCLUDES�
DEVELOPERS�� INFORMATION� FOR�THE�
DESIGN� AND� IMPLEMENTATION�OF�"3EXX�
INTERFACES�

5HE�COMPLETE�"3EXX�PACKAGE�
COSTS�^���AND� IS�AVAILABLE�FROM�5HE�
"MIGA�$ENTRE�4COTLAND� 	a�����
�������
��"3EXX�ON�THE�"MIGA�HAS�
BEEN�BRILLIANTLY�IMPLEMENTED�BUT� *�
THINK�THAT�IT kS�FAIR�TO�SAY�THAT�A� LOT�OF�
WOULD�BE�"MIGA�"3EXX�PROGRAMMERS�
ARE�GOING�TO�BE� INTIMIDATED�BY�SOME�
OF�THE�MORE�TECHNICAL� MATERIAL�
PROVIDED�WITH�THE�FULL�"3EXX�PACKAGE��
*N�THIS� RESPECT�".04�MIGHT
� IF�YOU�
ARE�HOOKED�ON�#ASIC�STYLE� LANGUAGES
�
PROVE�TO�BE�A�SOMEWHAT�EASIER�
PATHWAY�TO�FOLLOW��-�,
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*F�YOU�HAVE�ABSOLUTELY�NO�PREVIOUS�
KNOWLEDGE�OF�COMPUTER�
PROGRAMMING
�THEN� *� ENVY�YOU�
BECAUSE�YOU� HAVE�A� LONG�AND�
REWARDING�ADVENTURE�AHEAD�OF�YOU�

5HEREkS� NO�EASY�WAY�TO� LEARN�AND�
THEREkS�NO�SINGLE�BOOK�THAT�WILL�TEACH�
YOU�� %IVING�STRAIGHT�INTO�$�WOULD� BE�A�
BRAVE�	AND�EXPENSIVE
�THING�TO�DO
�
ALTHOUGH� LEARNING�THAT� LANGUAGE�
OUGHT�TO�BE�YOUR�ULTIMATE�AIM��.ANY�
�REAL�� PROGRAMMERS�WOULD�ADVISE�YOU�
TO� KEEP�WELL� AWAY�FROM�#ASIC�
BECAUSE�THIS� LANGUAGE�TEMPTS�YOU�TO�
WRITE�UNSTRUCTURED� PROGRAMS��THEY�
ARE�NOT�WRONG�� )OWEVER� IT�IS� POSSIBLE�
TO�WRITE�STRUCTURED�PROGRAMS� IN�#ASIC�
PROVIDED�YOU� RESIST�THE�TEMPTATION�TO�
USE�THE�(050�KEYWORD�

.Y�RECOMMENDATION� IS�THAT�YOU�
RUN�DOWN� TO�YOUR�LOCAL� LIBRARY�AND�FIND�
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OUT�IF�THERE�ARE�ANY�COMPUTER�
PROGRAMMING�COURSES�YOU�CAN�ENROL�
IN� AT�A�NIGHT�SCHOOL�� *N�THE� LONG�RUN�
THIS�WILL�WORK�OUT�CHEAPER�THAN�
BUYING�PILES�OF�BOOKS�THAT�ALMOST�
ALWAYS�	AS�YOU�SAY
�ASSUME�YOU�
HAVE�AN�UNDERSTANDING�OF�THE�
FUNDAMENTALS�� -EARN�ABOUT�THE�
FUNDAMENTALS�AT�NIGHT�SCHOOL
�THEN�
WORRY�ABOUT�BOOKS�

.OVING�ON�TO�YOUR�OTHER�
QUESTIONS
� HARD�DRIVES�CAN�BE�
THOUGHT�OF�AS�MASSIVE�FLOPPY�DISKS�� �
YOU�CAN�FORMAT�THEM
�WRITE�FILES�AND�
DELETE�FILES�JUST�AS�YOU�CAN�WITH�
FLOPPIES��"ND
� PUT�IN� A� NUTSHELL
� AN�
"5�#RIDGEBOARD�ALLOWS�AN�"MIGA�
����������TO�BECOME�A�1$�� 'OR�THE�
"MIGA�����	WHICH�YOU�HAVE
�THERE�
ARE�TWO�1$�BOARDS�AVAILABLE
� THE�
,$4�1OWER�#OARD�AND�THE�7ORTEX�
"50NCE��'4

".04�+&3,4
*�G@UD�ADDM�
OQNFQ@LLHMF�HM�".04�
ENQ�SVN�LNMSGR�MNV�� *�
EHMC�SG@S�VGDM�*�OTS�

@M�".04�OQNFQ@L�HM�SGD�RS@QSTO��
RDPTDMBD�@MC�@MNSGDQ�OQNFQ@L�@ESDQ�
SGD�OQNFQ@LR�IDQJR�A@CKX�� *�G@UD�
SQHDC�L@MX�V@XR�SN�RNKUD�SGHR�ATS�
JDDO�BNLHMF�TO�@F@HMRS�AQHBJ�V@KKR��
"KRN�CN�XNT�JMNV�GNV�SN�CN�BXBKD�
A@QR�VHSG�@KK�BNKNTQR�@U@HK@AKD �
-@RSKX
�CN�XNT�JMNV�@MX�ONRRHAKD�
V@X�NE�KN@CHMF�@M�".04�OQNFQ@L�
EQNL�SGD�ANNSAKNBJ �*�G@UD�".04�
�%�@MC�BNLOHKDQ�

"�7DMM�
#TQMKDX

5HE�PROBLEM�WITH�YOUR�".04� IS�
PROBABLY�DUE�TO�THE�COMPILER�OPTIONS�

#Y�DEFAULT�".04�WILL�COMPILE�TO�A�$6�
APPLICATION�THAT� RUNS� IN�THE�
BACKGROUND�� *F�YOU�COMPILE�A�
PROGRAM�CALLED�80.#"5�".04�AND�
RUN� THE�PROGRAM�80.#"5�FROM�$-*
�
AND�YOU�PRESS�"MIGA�"�TO�RETURN�TO�
8ORKBENCH
�YOU�WILL�FIND�THE�$-*�
PROMPT�HAS� RETURNED� AND�YOU�CAN�
TYPE� IN�FURTHER�INSTRUCTIONS�� 5HIS�WILL�
MEAN�THAT�THE�SECOND�PROGRAM� IN�
YOUR�STARTUP�SEQUENCE�WILL�EXECUTE�
IMMEDIATELY�AFTER�YOUR�".04�
PROGRAM�HAS�BEGUN�TO�RUN
�AND�WON�T�
WAIT�FOR�THE�".04�PROGRAM�TO�FINISH�

5O�GET�AROUND�THIS
� COMPILE�THE�
PROGRAM�TO�A�8#�	8ORKBENCH
�
PROGRAM� RATHER�THAN�A�$-*� PROGRAM��
5HIS�WILL�WORK�FINE�FROM�$-*� 	OR�FROM�
YOUR�STARTUP�SEQUENCE
�AS�WELL
� BUT� IT�
WILL� HAVE�THE�ADDED�ADVANTAGE�OF�
WAITING�FOR�THE�END�OF�THE�PROGRAM�
BEFORE�RUNNING�THE�NEXT�COMMAND� IN�
YOUR�STARTUP�SEQUENCE�

5RY�THIS�FRAGMENT�OF�CODE�FOR�
COLOUR�BARS�
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.#+*� �1/0%*#
"RRDLAKDQ�� �"�PROGRAM�WHICH�CONVERTS�AN�ASSEMBLY�LANGUAGE�PROGRAM�INTO�
THE�MACHINE�CODE�NUMBERS�THAT�THE�"MIGAkS�������PROCESSOR�UNDERSTANDS��
"SSEMBLY�LANGUAGE�PROGRAMS�ARE�FAST�AND�MEMORY�EFFICIENT�

#NNS�AKNBJ�� �5HE�FIRST�TWO�SECTORS�OF�AN�"MIGA%04�DISK�LOCATED�AT�TRACK��
�
SIDE����5HE�BOOT�BLOCK�IS�USED�TO�DESCRIBE�THE�FILING�SYSTEM�IN�USE�AND�CAN�
CONTAIN�A�SPECIAL� PROGRAM�TO� jBOOTk� 	LOAD�AND�EXECUTE�FROM�A�RESET
�CERTAIN�
DISKS��5HIS� IS�HOW�MOST�SIMPLE�VIRUSES�GET�INTO�THE�SYSTEM�

$NLOHKDQ�� �"�MEANS�OF�TRANSLATING�A�PROGRAM�TO�RENDER�IT�UNDERSTANDABLE�TO�
THE�COMPUTER��"�COMPILER�TRANSLATES�THE�WHOLE�THING�INTO�MACHINE�CODE�
BEFORE� IT�IS� RUN��"�COMPILED�PROGRAM� IS�GENERALLY�MUCH�FASTER�THAN� ITS�
INTERPRETED�EQUIVALENT�

*''�� �*NTERCHANGE�'ILE�'ORMAT�IS�A�MEANS�BY�WHICH�DATA�FROM�DIFFERENT�
GRAPHICS�OR�SOUND�SAMPLING�PROGRAMS�ARE�SAVED� IN� A�COMPATIBLE�WAY�� *T�
ENABLES�DATA�TO�BE�EXCHANGED�BETWEEN� PROGRAMS�VERY�EASILY�AND�AVOIDS�THE�
SITUATION� ON
�SAY
� THE�1$� IN�WHICH�DOZENS�OF�DIFFERENT�GRAPHICS�PACKAGES�EACH�
SAVE�DATA�IN� INCOMPATIBLE�FORMATS�

3".�� �3ANDOM�"CCESS�.EMORY
�SO�CALLED�BECAUSE�ANY�PART�OF�IT�CAN�BE�
ACCESSED� IMMEDIATELY
� RATHER�THAN�HAVING�TO�SEARCH�THROUGH�FROM�THE�START�OF�
MEMORY�TO�THE�POINT�OF�INTEREST��3".� IS�USED�TO�HOLD� PROGRAMS�WHILE�THEY�ARE�
BEING�EXECUTED�AND�TEMPORARY�DATA�

4*..�� �4INGLE� *NLINE�.EMORY�.ODULE
� A�COLIECTION�OF�3".�CHIPS�IN�A
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*kM�SORRY
� BUT�THERE� ISNkT �AN�EASY�WAY�
OF�PUTTING�AN�".04�PROGRAM�ONTO�A�
BOOT�BLOCK�WITHOUT�DIVING�INTO�HORRIBLY�
COMPLEX�ASSEMBLER�LISTINGS��'/

�
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ENQ�@QNTMC�[����@MC�@�
EQHDMC�G@R�@M�0JH�
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�������OHM�CNS�L@SQHW�VHCD�B@QQH@FD�
BNKNTQ�OQHMSDQ�SN�RDKK��0MKX� *gL�
G@UHMF�SQNTAKD�QTMMHMF�HS�� �MN�TRDQ�
L@MT@K�� *�CN�G@UD�@�QDEDQDMBD�
L@MT@K
�ATS�*�@L�G@UHMF�SQNTAKD�
TMCDQRS@MCHMF�LNRS�NE�HS�

*� G@UD�BNOHDC�SGD�CQHUDQ�
�JHC@S@?���NM�SN�8NQJADMBG�@MC�
!?FOR?�-;CHN�&&�ATS�FDS�UDQX�A@C�
QDRTKSR
�RTBG�@R�F@OR�HM� KDSSDQR�EQNL�
+IN?-;>�@MC�@�RNESV@QD�E@HKTQD�EQNL�
!?FOR?�-;CHN
� *R�SGDQD�@�CQHUDQ�SG@S�
VHKK�TRD�SGD�OQHMSDQ�@MC�RNESV@QD�SN�
SGDHQ�ETKK�ONSDMSH@K 
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�B@M�XNT� QDBNLLDMC�@����
OHM�CNS�L@SQHW�ENQ�@QNTMC�[���
�
BNKNTQ�HE�ONRRHAKD
�SG@S�VHKK�VNQJ�
VHSG�SGD�LHMHLTL�NE�DEENQS�@MC�
SDBGMHB@K�JMNVKDCFD 
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5HE�ONLY�0KI�.-����PRINTER�DRIVER�*�
KNOW�OF�COMES�WITH�THE� 12/�,JLCHN�
-LI@?MMCIH;F�PACKAGE
�WHICH�COSTS�
ABOUT�^���� #UT�WITH� A�TOP�RESOLUTION�
OF�ONLY�����BY�����DOTS�PER�INCH
�
EVEN�WITH�A�PROPER�PRINTER�DRIVER�YOU�
CANkT�EXPECT�HIGH�QUALITY�PRINTOUTS�
FROM�THE�.-�����5HE���PIN�4TAR�-$��
���
�WHICH�COSTS�ABOUT�^���
� HAS�A�
HIGHER�TOP� RESOLUTION�OF�����BY�����
DOTS�PER�INCH� AND�THERE� IS�A�DRIVER�
CALLED�0N;L�-FOM�AVAILABLE�FOR�THIS�FOR�
THE�COST�OF�A�SHAREWARE�+AMDISK�	^�
�
FROM�+UST�"MIGA�.ONTHLY�ON�a������
��������'4

'03(*/(�'0/54
*�G@UD�RNLD�RDSR�NE�
@KOG@ADSR�SG@S�G@UD�
ADDM�BQD@SDC�VHSG�
!-;CHN�&&&
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*R�HS�ONRRHAKD�SN�STQM�SGDRD� *''�
OHBSTQDR� HMSN�OQNODQ�ENMSR�� *E�RN�GNV�
HR�HS�CNMD 

/�#QNVDSS�
4SNMDX�4S@MSNM�

-DHBR

*T�WOULD�CERTAINLY�BE�FEASIBLE�TO�WRITE�
A� PROGRAM�THAT�COULD� ISOLATE�THE�
NECESSARY�FONT�DATA�FROM�THE� *''

BRUSH� OF�AN� INDIVIDUAL� CHARACTER�� *T�
WOULD�THEN�BE�POSSIBLE�TO�USE�A�SET�
OF�SUCH�DESCRIPTIONS�TO� BUILD� UP�A�
COMPLETE�FONT��"�MONTH�AGO� *�WOULD�
HAVE�SAID�THAT�THIS�WOULD�BE�AN�
EXTREMELY�USEFUL� UTILITY�TO� HAVE�BUT�
THAT�*� HAD�NOT�HEARD�OF�ANY�"MIGA�
PROGRAM
�EITHER�PUBLIC�DOMAIN�OR�
COMMERCIAL
� THAT�COULD�DO� IT�

-UCKILY�THINGS�CHANGE�� �IT�TURNS�
OUT�THAT�)#�.ARKETING�	a������
������
� IS�NOW�HANDLING�A�PROGRAM�
CALLED�#IHN$L;<<?L
� *kVE�NOT�USED� IT
�
IN� FACT�*kVE�NOT�EVEN� SEEN� IT�YET
� BUT�*�
HAVE�BEEN�TOLD�THAT�IS�SUPPOSED�TO�
BE�ABLE�TO�DO�JUST�THESE�TYPES�OF�
*''�FONT�CONVERSIONS��-�,

4*/,�03�4*..
*� VNTKC� KHJD�SN�EHS�@�
G@QC�CQHUD�VHSG�3".�
DWO@MRHNM�SN�LX�
"�����8NTKC� *� AD�

@AKD�SN�S@JD�SGD�4*..R�EQNL�LX�
�.A�$NQSDW�DWO@MRHNM�@MC�TRD�
SGDL� HM�@�G@QC�CHRJ�RTBG�@R�SGD�(71�
*LO@BS� **� 

%�.@FHHK

:ES
� THE�(71� *MPACT�����WILL� TAKE�
4*..�MODULES
� BUT� IT�WILL� ONLY�TAKE�A�
MAXIMUM�OF�FOUR�MODULES�	SO��.B�
OF�3".�WITH�FOUR�L.BX��4*..S�OR�
�.B�OF�3".�WITH�TWO��.BX��
MODULES
�� *TkD� BE�BETTER�TO� KEEP�THE�
$ORTEX�EXPANSION� PLUGGED� IN�BETWEEN�
YOUR�HARD�DRIVE�AND�THE�COMPUTER��'/

$�"/%�#"4*$�6/*5&%
)NV�CN� *� HMBKTCD�
@RRDLAKDQ�@MC�$�
OQNFQ@LR�HMSN�('"�
#@RHB�SN�BQD@SD�@�

RS@MC�@KNMD�OQNFQ@L 
"QSGTQ�,HMF�
-HFGS�0@JR�

4SNJD�NM�5QDMS

*kM�NOT�GOING�TO�GO� INTO�A� LOT�OF�DETAIL�
FOR�TWO� REASONS�� 'IRSTLY
THEREkS�QUITE�
A� LOT�OF�INFORMATION� IN�THE�('"�
MANUAL�ABOUT�THIS��4ECONDLY
� *kLL� BE�
WRITING�SOME�ARTICLES� LATER�IN�THE�YEAR�
ON� THESE�TOPICS�AND�ALTHOUGH�THEY�
WONkT�BE�('"�SPECIFIC�AS�SUCH�THEY�
WILL� HAVE�SOME� INFORMATION�USEFUL�TO�
('"�#ASIC� PROGRAMMERS�

5HE�BASIC�SCENARIO� IS�THIS��('"kS�
#ASIC�COMPILER�IS� ABLE�TO�PRODUCE�
LINKABLE�OBJECT�CODE�AND�THIS�CODE�
CAN� BE�COMBINED�WITH� LINKABLE�
MODULES�THAT�HAVE�BEEN�CREATED�
USING�OTHER�LANGUAGES�

"NY�$� ROUTINES�THAT�YOU�WISH�TO�
USE�HAVE�TO�BE�CREATED�WITH�A�TEXT�
EDITOR�AND�THEN�COMPILED�	YOU�COULD�
USE�+ILNB �FOR�THIS
�TO�PRODUCE�A�
LINKABLE�OBJECT�CODE�MODULE�� #Y�
CONVENTION�THESE�FILE�MODULES�ARE�
ALWAYS�GIVEN�A� ��O k� FILE�EXTENSION�� *F�
YOU�ARE�WRITING� IN���,�ASSEMBLY�
LANGUAGE�THEN�ASSEMBLERS
� SUCH� AS�
!?PJ;=�� CAN�ALSO�BE�DIRECTED�TO�
PRODUCE� LINKABLE� 	AS�OPPOSED�TO

@LKQFKRBA�LK�M>DB���

. � ".*("�4)011&3�] �*446&� ���] �"13*-� ����
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8ITH�OVER����STORES�NATIONWIDE
�$ALCULUS�IS�THE�LARGEST�*NDEPENDENT�$OMPUTER�
.ULTIPLE�IN�THE�6,��&ACH�STORE�IS�INDEPENDENTLY�OWNED�GUARANTEEING�YOU�A�HIGH

LEVEL� OF� SERVICE� AND� SUPPORT�
$ALCULUS�OFFERS�YOU�THE�ADVANTAGE�OF�DISCUSSING�YOUR�PURCHASING�DECISION�W ITH�
A�REAL�SPECIALIST�WHO�CAN�ADVISE�YOU�BEFORE�YOU�BUY�AND
�MORE�IMPORTANTLY
�WILL�

BE� THERE� TO� ASSIST� YOU� LATER� IF� YOU� NEED� SUPPORT� OR� GUIDANCE�

$"-$6-64�4503&4�5)306()065�5)&�6,�
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"MIGA������%UAL�%RIVE�WITH���.B�
2UANTUM�'AST�"CCESS�4$4*�)ARD�%RIVE�
6PGRADE�AND�$ONTROLLER�$ARD�

1LUS
CONTENTS�
AS�IN�THE�

"MIGA������
�$ALCULUS��4TARTER�
1ACK�

((&�	 �N
���
��

$"-$6-64
13*$& ��[������

1ACK�CONTENTS�AS�WITH�
THE�"MIGA������
�$ALCULUS��4TARTER�1ACK�
PLUS�THE�FOLLOWING���
"��� �57�.ODULATOR��"�
57 �"DAPTOR�THAT�ALLOWS�
YOU�TO�USE�THE�"MIGA�
�����ON�A�COLOUR�
TELEVISION�

�+'%�������>KA

�����+-"3*�2-0
 #%',,#01�.�!)

((&�	 � N���
��

$"-$6-64
13*$& ��[������ Z�������

&X�7"5

�+'%�������12�02#0�.�!)�������

5HE�"MIGA� �����SYSTEM�OFFERS�TOTAL�COMPATIBILITY�W ITH�THE�"MIGA����
�
OF�INTERNAL�EXPANSION�OPTIONS�

" LL�OUR�"MIGA� �����S�FEATURED� IN�OUR�ADVERTISING
� ARE�THE� LATEST�VERSION
�
FEATURING� ,ICKSTART� �� 30.� AND� 8ORKBENCH� �
� OFFERING� SIGNIFICANT�
ENHANCEMENTS�OVER�THE�PREVIOUS�MODEL�

WITH AN UNBELIEVABLE� LEVEL

] � " . *( " �� � � � �$"-$6-64 �45"35&3 �1"$,
�.B�3".�.OUSE
�.ANUALS�AND�"MIGA�%04�

] � 5) & �8 03,4 �c�1 -" 5 */ 6. �&% *5 *0 / �"�FULL�INTEGRATED�SOFTWARE�PACKAGE�
W ITH�8ORD�1ROCESSOR�	INC��&NGLISH�%ICTIONARY
�4PREADSHEET�AND�%ATABASE�1ACKAGE�

] � %&-69&�1 " */ 5 �***�1ROBABLY�THE�BEST�PAINT�PACKAGE�AVAILABLE
�ALLOWING�YOU�TO�
DISPLAY�YOUR�HIDDEN�TALENTS��5HIS�AWARD�WINNING�SOFTWARE�ALLOWS�YOU�TO�PAINT
�DESIGN�
OR�ANIMATE�

((& 	� N���
�� . � � � * � � L � ' � ' ' � <

< � 9 L R � - U � U h 4 � &XFFI

] � ) 0 . & �" $ $0 6/ 54 �)OME�ACCOUNTS�W ITH�BUDGETING
�FORECASTING�AND�
GRAPHICS�

] � &-'�f�:OU�W ILL�ENCOUNTER�$ORNELIUS�THE�&LF�ON�YOUR�TRAVELS�IN�THE�MYSTICAL�LANDS�OF�
(OOKS�AND�(OBLINS��8EIRD�VILLAINOUS�CREATURES�AND�DEVIOUS�PUZZLES�TEST�YOUR�
GAMEPLAY�TECHNIQUES�AND�GNOSTIC�POWERS�

] � 50, *�f�5HE�ARCADE�SENSATION�THAT�SWEPT�THE�WORLD��5OKI�HAS�BEEN�TRANSFORMED�
INTO�A�MONKEY�BY�THE�EVIL�WIZARD��)E�MUST�NOW�TRY�TO�REGAIN�HIS�MANHOOD�AND�RESCUE�

HIS�BELOVED�PRINCESS�.IHO��+OIN�5OKI�ON�HIS�MYTHICAL�ADVENTURE
�FULL�OF�DEMONS�AND�
DEADLY�WITCHCRAFT�

] � 1 6 ;;/ *$ �f�" �PUZZLE�GAME�TO�TOP�THEM�ALL��*T�S�FAST
�FURIOUS�AND�DEVILISHLY�
ADDICTIVE��8 ITH�����LEVELS
�THE�ACTION�NEVER�STOPS�

1ACK�CONTENTS�INCLUDE�THE�"MIGA�������$ALCULUS��4TARTER�1ACK�PLUS�
THE�FOLLOWING����������$OLOUR�"MIGA�.ONITOR�
WITH�"MIGA�$ABLE�

+-,'2-0�������',)�(#2�.0',2#0

1ACK�CONTENTS�AS�WITH�THE�"MIGA������4TARTER�1ACK�AND�
�����.ONITOR
�PLUS�THE�.14������*NK�+ET� 1RINTER��
	&PSON�'9������COMPATIBLE�*NK+ET�1RINTER�
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'OR�TOTAL�PEACE�OF�MIND���WHY�NOT�TAKE�OUT�A����MONTHS�ON�SITE�

WARRANTY�ON�YOUR�NEW�"MIGA�����������SYSTEM�
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"MIGA������%UAL�%RIVE�WITH�
l � ��.B�2UANTUM�'AST�
4$4*�)ARD�%RIVE�l � 4$4*�)IGH�
4PEED�$ONTROLLER�l �"�����*NTERNAL�
( EN LOCK�� %ELUXE�1AINT�***� l � 4CALA�

1RESENTATION�4OFTWARE�l �7IDEO�
$ABLES�AND�1RESENTATION�7IDEO
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'C�VLR�OBNRFOB�>K��JFD> �
� � � � �@LKCFDRO>QFLK�KLQ�
IFPQBA��MIB>PB�@LKQ>@Q�VLRO�
!>I@RIRP�AB>IBO�CL O�>K�
RK?B>Q>?IB�MOF@B�NRLQ>QFLK�

��.B�2UANTUM�'AST�"CCESS�4$4*�)ARD�G �
%RIVE�WITH�4$4*�)IGH�4PEED�$ONTROLLER�

^��� ��� � 	^�������EX�7"5
�
/&8�� ���.B�2UANTUM�'AST�"CCESS�
4$4*�)ARD�%RIVE�WITH�4$4*�)IGH�4PEED�
$ONTROLLER

^��� ��� � 	^�������EX�7"5
�
/&8�����.B�2UANTUM�'AST�"CCESS�
4$4*�)ARD�%RIVE�WITH�4$4*�)IGH�4PEED�
$ONTROLLER

^��� ��� � 	^�������EX�7"5
�
�.B�.ICROBOTICS��61�%*1�3".�#OARD�
WITH��.B�3".

^������� 	^�������EX�7"5
�
�.B�"DDITIONAL�3".�FOR�.ICROBOTICS�
�61%*1

^�� ��� � 	^������EX�7"5
�
/&8���.B�.ICROBOTICS�79-����3".�
#OARD�FOR�79-����#OARD

^������� 	^�������EX�7"5
�
��.HZ�.ICROBOTICS�79-��������
"CCELERATOR�#OARD

^��� ��� � 	^�������EX�7"5
�
��.HZ�.ICROBOTICS�79-��������
"CCELERATOR�#OARD

^��� ��� � 	^�������EX�7"5

������'16�$O�1ROCESSOR�FOR�
.ICROBOTICS�79-����#OARD

^�� ��� � 	^������EX�7"5

������'16�$O�1ROCESSOR�FOR�
.ICROBOTICS�79-����#OARD

^������� 	^�������EX�7"5
�
"�����95�#RIDGE�#OARD�WITH����,�
������'LOPPY�%RIVE

^������� 	^�������EX�7"5
�
"�����"5�#RIDGE�#OARD�WITH����.�
������'LOPPY�%RIVE

^��� ��� � 	^�������EX�7"5


5HE�"MIGA������HAS�BEEN�DESIGNED�AS�A�BASIC�SYSTEM�EXPANDIBLE�TO�SATISFY�
THE�NEEDS�OF�THE�HOME
�BUSINESS�OR�PROFESSIONAL�USER�
0UR� "MIGA� ����� 95�"5� &MULATIONS� OFFER� THE� VERY� BEST� OF� BOTH� WORLDS��
"�COMBINATION� OF� THE�"MIGA�S�AMAZING� SOUND
� GRAPHICS
� SPEECH� AND� VIDEO�
WITH� THE� ABILITY� TO� USE� INDUSTRY� STANDARD� .4�%04� BUSINESS� APPLICATIONS��
"N�"MIGA������AND� *#.�COMPATIBLE�1$�IN�ONE�BOX�

' & " 56 3 & 4
"MIGA������%UAL�%RIVE�WITH�
THE�"�����95�#RIDGE�#OARD�
AND����,�������.4�%04�
'LOPPY�%RIVE�
$OMPLETE�WITH�.4�%04�
0PERATING�4YSTEM�
'EATURES�/&8�,ICKSTART���AND�
8ORKBENCH�OPERATING�SYSTEM��
0PTIONAL�)ARD�%RIVE�AVAILABLE ((&�	 �N
���
��

$"-$6-64
13*$&

' & " 56 3 & 4
"MIGA������%UAL�%RIVE�WITH�
THE�"�����"5����#RIDGE�
#OARD�AND����.B�������
.4�%04�'LOPPY�%RIVE�
$OMPLETE�WITH�.4�%04�
0PERATING�4YSTEM�

'EATURES�/&8�,ICKSTART���
AND�8ORKBENCH���OPERATING�
SYSTEM�

0PTIONAL�)ARD�%RIVE�AVAILABLE�
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DIRECTLY�EXECUTABLE
�CODE�MODULES�

*RRESPECTIVE�OF�THE�LANGUAGE�

USED
�THESE�LINKABLE�MODULES�ARE�

CREATED�WITH�A�STANDARDISED�FORMAT�

AND�ALTHOUGH�THERE�MAY�BE�A�FEW�

UNRESOLVED�REFERENCES�PRESENT�	AND�

MISSING�ROUTINES�THAT�ARE�COLLECTED�

FROM�VARIOUS�LIBRARIES�AT�LINK�TIME
�

THEY�ARE�ESSENTIALLY�A�NEAR�COMPLETE�

REPRESENTATION�OF�THE�,.,�CODE�
WHICH�WILL�GO�INTO�THE�FINAL�PROGRAM��

5HE�LINKER�SUPPLIED�WITH�THE�('"�

#ASIC�COMPILER�WILL�BE�ABLE�TO�TAKE�

SPECIFIED�SETS�OF�THESE�LINKABLE�

MODULES�AND
�GIVEN�THE�APPROPRIATE�

DIRECTIVES
�TURN�THEM�INTO�A�PROGRAM�

THAT�CAN�BE�EXECUTED�

5HERE�ARE�QUITE�GOOD�

EXPLANATIONS�OF�THE�('"�RELATED�PARTS�

OF�THE�PROCESS�IN�THE�('"�#ASIC�

COMPILER�MANUAL�ALONG�WITH�THE�

REGISTER�PARAMETER�PASSING�

CONVENTIONS�THAT�HAVE�TO�BE�FOLLOWED��

4NAGS�CONCERNING�PARAMETER�PASSING�

ARE�SOMETIMES�ENCOUNTERED�BUT�

AGAIN�THE�('"�COMPILER�

DOCUMENTATION�PROVIDES�THE�

NECESSARY�GUIDELINES��-�,

*#�"*#11�+-, '2-0
*�CANhT�GET�A�MONITOR�

LEAD�TO�CONNECT�MY�

"MIGA�TO�AN�"MSTRAD�

7("�MONITOR�AND�

WOULD�LIKE�TO�KNOW�IF�YOU�COULD�GIVE�

ME�A�WIRING�DIAGRAM�FOR�IT�

(ARETH�3OBINSON�

$O�"NTRIM�

/�*RELAND

6NFORTUNATELY�AN�"MSTRAD�7("�

MONITOR�WONhT�WORK�WITH�AN�"MIGA�

WITHOUT�A�FLICKER�FIXER
�AND�PROBABLY�

WONhT�WORK�WITH�THE�FLICKER�FIXER�EITHER�

	YOU�NEED�A�4UPER�7("�OR�MULTISYNC�

MONITORS�FOR�THIS
��'/

25 ',)*',% �12�0
#EING�RATHER�WORRIED�

THAT�SOMETHING�WAS�

DEFINITELY�WRONG�WITH�

MY�COMPUTER
�*�MADE�

MANY�EXPENSIVE�PHONE�CALLS�AND�

ENDED�UP�PHONING�'.(
�THE�

$OMMODORE�REPAIR�COMPANY��"FTER�

EXPLAINING�MY�PROBLEM�TO�THE�PEOPLE�

THERE�THEY�SAID�THAT�EITHER�

SOMETHING�WAS�WRONG�WITH�MY�

COMPUTER�OR�*�HAD�A�VIRUS
�AND�THEY�

SUSPECTED�THE�LATTER�

*�HAVE�NOW�BOUGHT�THREE�VIRUS�

KILLERS���3CLOM5��
����(!3&&&�AND�
3CLOM: B?=E?L���AND�ALL�REPORT�THAT�*�
DO�NOT�HAVE�ANY�NASTY�LITTLE �VIRUSES�

HANGING�AROUND�

*T�ALL�STARTED�WITH�-LI@?MMCIH;F�
-;A?�����TIMES�OUT�OF����SOME�TIME�

DURING�USING�THE�PROGRAM�IT�WOULD�

DISPLAY�FUNNY�TEXT�AND�THEN�SHORTLY�

AFTERWARDS�WOULD�CRASH��*F�*�LEAVE�

MY�"MIGA�����)%�ON
�EVEN�WITHOUT�

USING�IT
�AFTER�A�WHILE�IT�CRASHES�

ABOUT�����OF�THE�TIME�

5HE�FUNNY�THING�IS�THAT�AFTER�A

CRASH
�WHEN�*�START�THE�MACHINE�UP�

AND�DO�A�%IR�OF�THE�ROOT�DIRECTORY�ON�

THE�HARD�DRIVE�THERE�IS�ALWAYS�A�FILE�

NAMED�i�h
�WHICH�MAY�BE�EMPTY�OR�

CONTAIN�DATA�� *F�*�ENTER�THE�EDITOR�TO�

READ�THIS�FILE�THE�COMPUTER�LOCKS�UP�

AND�THEN�(URUS��*F�*�DELETE�THIS�FILE�

THINGS�SEEM�TO�GO�BACK�TO�NORMAL�

%O�YOU�KNOW�OF�ANY�VIRUSES�THAT�

WOULD�DO�THIS
�AND�IF�SO
�WHAT�VIRUS�

CHECKER�W ILL�GET�RID�OF�IT 

"NOTHER�POINTER�TO�THIS�THEORY�IS�

THAT�A�MONTH�AGO�*�TRANSFERRED�SOME�

FONTS�ON�TO�MY�FATHERhS�"MIGA����
�

AND�HE�HAS�JUST�INFORMED�ME�THAT�

WHEN�HE�USES�THEM�HIS�COMPUTER�

CRASHES
�AND�HE�ALSO�HAS�THIS�n�h�FILE�

IN�THE�ROOT�DIRECTORY�

'.(�TOLD�ME�THAT�IF�IT�IS�A�VIRUS�*�

W ILL�NEED�A�NEW�HARD�DRIVE�AS�IT�MAY�

NOT�BE�REMOVABLE�

1LEASE
�PLEASE�HELP�AS�*�AM�VERY�

WORRIED�ABOUT�PASSING�THE�VIRUS�ON
�

AND�MY�INCOME�IS�GENERATED�BY�

USING�MY�COMPUTER�

"NON

4TOP�PANICKING
�YOU�HAVE�NOT�GOT�A�

VIRUS��5HE�FILE�NAMED� ��h� IS�CREATED�

BY�"MIGA%04�WHEN�THE�3UN�

COMMAND�IS�USED�INSIDE�A�SCRIPT�FILE��

5O�"MIGA%04�THE�ASTERISK�STANDS�FOR�

gTHE�CURRENT�CONSOLE�WINDOWh
�WHICH
�

WHEN�YOU�ISSUE�COMMANDS�FROM�A�

4HELL�WINDOW�	ANOTHER�NAME�FOR�A�

CONSOLE�WINDOW

� IS�THAT�SELF�SAME�

WINDOW�

#UT�FROM� INSIDE�A�SCRIPT�THE�3UN�

COMMAND� ISN�T�BEING�ISSUED�FROM�A�

CONSOLE�WINDOW
�SO�WHEN�3UN�TRIES�

TO�EXECUTE�THE�CODE�THAT�SAYS�

SOMETHING�LIKE� g0PEN�� h���WHICH�

MEANS� gOPEN�THE�CURRENT�CONSOLE�

WINDOW�FOR�WRITING�TOh���"MIGA%04�

CANhT�DO�IT
�SO�IT�CREATES�AND�OPENS�A�

FILE� IN�THE�CURRENT�DIRECTORY��WHEN�

THIS�HAPPENS�IN�A�STARTUP�SEQUENCE�IT�

IS�USUALLY�THE�ROOT�DIRECTORY�

/OW�THEREhS�A�LITTLE�MORE�TO�IT�

THAN�THAT�AND�MY�COLLEAGUE�AND�

"MIGA%04�EXPERT�.ARK�4MIDDY�WILL�

PROBABLY�ROAST�ME�ALIVE�FOR�OVER�

SIMPLIFYING
�BUT�*�HOPE�*�VE�SAID�

ENOUGH�TO�PUT�YOUR�MIND�AT�REST�� *�

GUESS�YOUhVE�GOT�A�LINE�IN�YOUR�

STARTUP�SEQUENCE�WHICH�READS�

NQJ�ATA?QPA� �OKIA�O?NELP�(�
BEHA�

����AND�IThS�PROBABLY�THIS�3UN�

COMMAND�THAT�IS�WRITING�THE� FILE��

#UT�IF�YOU�CHANGE�THE�LINE�TO�READ�

NQJ��JEH���JEH��ATA?QPA�(�
�OKIA�O?NELP�BEHA�

����THE� FILE�WONhT�GET�WRITTEN�� *hD�

HAVE�TO�GO�INTO�QUITE�TECHNICAL�DETAIL�

TO�EXPLAIN�WHY���IT�WOULD�PROBABLY�FILL�

ONE�OR�TWO�PAGES���SO�FORGIVE�ME�IF�*�

LEAVE�YOU�WITH�THE�SOLUTION�AND�RUN�

0H
�AND�FEEL�FREE�TO�PHONE�'.(�

AND�TELL�THEM�WHAT�BUNCH�OF�PLONKERS�

THEY�ARE��/EW�HARD�DRIVE�INDEED��'4

-,*7 �&�*$�5 � 7 �2&#0#
*�HAVE�A��.B�"MIGA�

����AND�A�4TAR�-$����

���PRINTER�AND�*hVE�

BEEN�HAVING�

SOME�PROBLEMS�WITH�MY�OLD�WORD�

PROCESSOR
�-LI4LCN?��
�

8HEN�*�TRY�TO�USE�THE�CONDENSED�

FEATURES�OF�MY�PRINTER�BY�SELECTING�IT�

ON�THE�PRINTER�AND�THEN�MAKING�THE�

PAGE�WIDTH�ON�SCREEN�WIDER
�ONLY�

ABOUT�HALF�THE�WIDTH�OF�THE�PAPER�IS�

USED��5HE�SAME�SORT�OF�THING�

HAPPENS�WHEN�*�PRINT�OUT�GRAPHICS�

FROM�-LI4LCN?
�*�USE�THE�
/EC@1INWRITER�PRINTER�DRIVER
�BUT�IT hS�

THE�SAME�IF�*�USE�&PSON2��*S�THIS�A�

BUG�IN�THE�PROGRAM
�OR�WHAT 

"�4MITH�

3OTHLEY�

-EICESTER

5HE�TEXT�ON�THE�EXAMPLE�PRINTOUT�YOU�

SENT�ME�IS�WRAPPING�AFTER�COLUMN�

��
�WHICH�WOULD�BE�THE�CORRECT�PLACE�

FOR�LINES�OF�TEXT�THAT�WERE�4IN� IN�

LENGTH�PRINTED�IN�&LITE�PITCH�	���

CHARACTERS�PER�INCH
��0NLY�YOUR�TEXT�IS�

PRINTED�AT�(&�CHARACTERS�PER�INCH
�

WHICH� IS�$ONDENSED�&LITE
�SO�YOU�

NEED�����CHARACTERS�PER�LINE�

5RY�CHANGING�THE�3IGHT�.ARGIN�

VALUE�IN�8ORKBENCH�1RINTER�

1REFERENCES�TO�����OR�GREATER�

"ND�YOU�SAY�THAT�iTHE�SAME�SORT�

OF�THINGj�HAPPENS�WITH�GRAPHICS �"�

LITTLE�VAGUE�THAT�ONE��1ITY�YOU�DIDNhT�

SEND�ME�AN�EXAMPLE�PRINTOUT�SO�*�

COULD�SEE�EXACTLY�WHAT�YOU�MEAN�

#UT�IThS�NOT�THE�PRINTER�DRIVER�

#ECAUSE�IT�IS�SO�OLD
� *�COULDNhT�

GET�HOLD�OF�VERSION�����OF�+ KH2 KBM>�TO�
CHECK�IT�OUT���YOU�OUGHT�TO�CONSIDER�

UPGRADING�TO�THE�LATEST�VERSION
����
�

WHICH�IS�MUCH�IMPROVED��'4

', ��," �-32�5 '2& �+ '" '
*N�ISSUE���YOU�PICTURE�

A�:AMAHA�144����
�

WHICH�*�HAVE
�YET�

WHEN�*�CONNECT�

UP�ITS�.*%*�*/�TERMINAL�WITH�MY�

SEQUENCERhS�.*%*�065�AND�THE

SEQUENCERhS�.*%*�065�WITH�THE�

KEYBOARDhS�.*%*�*/�*�GET�TERRIBLE�

FEEDBACK��*S�THERE�A�WAY�AROUND�THIS�

PROBLEM �0N�THE�SAME�SUBJECT�*�

WOULD�LIKE�TO�PLAY�BACK�TRACKS�*�

HAVE�RECORDED�WHILST�RECORDING�NEW�

TRACKS�	*�AM�ATTEMPTING�TO�USE�

EITHER�*OMC=�5�OR�0?KO?H=?L�,H?	

%ESPITE�SEVERAL�ATTEMPTS�*�HAVE�

BEEN�UNABLE�TO�TRANSFER�0?KO?H=?L�
,H?�FROM��GCA;�#ILG;N[M�COVER�DISK�
TO�MY�HARD�DISK�� *T�KEEPS�ASKING�ME�

TO�LOAD�SAMPLES�FROM�DF0��WHEN�*�

RUN�IT��)AVE�*�GOT�A�DODGY�COPY 

1ETER�4QUIRES�

8ICKFORD�

&SSEX

'IRSTLY
� *�OUGHT�TO�POINT�OUT�THAT�THE�

:AMAHA�144�����FRONT�PANEL�

ILLUSTRATION�WAS�SIMPLY�TO�SHOW�A�

TYPICAL� LIST�OF�PRE�SET�VOICES�AND�HAD�

NO�SPECIFIC�CONNECTION�WITH�THE�REST�

OF�THE�TEXT�AS�SUCH�� *N�FACT�THE�

WORKSTATION�UNITS
�LIKE�THE�144����
�

DO�TEND�TO�BE�SOMEWHAT�DIFFERENT�

FROM�CONVENTIONAL�SYNTHESIZERS
�AND�

THE�144�����IS�NO�EXCEPTION�

5HE�CAUSE�OF�YOUR�FEEDBACK�TYPE�

PROBLEM�IS�DUE�TO�SOMETHING�CALLED�A�

.*%*�CLOSED�LOOP�CONNECTION��5HIS�

SIMPLY�MEANS�THAT�YOUR�.*%*�

CONNECTIONS�HAVE�BEEN�ARRANGED�IN�

SUCH�A�FASHION�THAT�SOME�	OR�ALL
�OF�

THE�.*%*�DATA�BEING�GENERATED�AT�THE�

144����hS�.*%*�065�IS�FINDING�ITS�

WAY�DIRECTLY�BACK�TO�THE�144����hS�

.*%*�*/
�BEING�REGENERATED
�AND�THEN�

PUSHED�BACK�THROUGH�THE�144����hS�

.*%*�065�AGAIN��5HIS�VICIOUS�CIRCLE�OF�

EVENTS�OVERLOADS�THE�.*%*� LINES
�

CREATES�HAVOC�WITH�THE�SYSTEM
�AND�

PRODUCES�THE�HORRENDOUS�NOISES�

YOU�VE�EXPERIENCED�

5WO�THINGS�HAVE�MADE�THIS�OCCUR��

'IRSTLY�THE�144�����UNFORTUNATELY�HAS�

A�.*%*�065�TERMINAL�WHICH�IS�NOT�

STANDARD�� *N�FACT�IT�ACTS�AS�A�

COMBINED�.*%*�5)36�.*%*�065�

CONNECTION�AND�TRANSMITS�NOT�ONLY�

WHAT�YOU�PLAY�BUT�A�COPY�OF�ALL�.*%*�

INFORMATION�THAT�COMES�INTO�THE�.*%*b

*/�TERMINAL�AS�WELL��/ORMALLY�WHEN�

THESE�THINGS�ARE�DONE�THE�USER�IS

&�.#+*� �1/0%*#� Z� &�.#+*� �1/0%*#
"MIGA%04���5HE�MOST�BASIC�PART�OF�THE�"MIGAhS�OPERATING�SYSTEM���THE�

COLLECTION�OF�PROGRAMS�THAT�TAKE�CARE�OF�THE�GENERAL�RUNNING�OF�THE�MACHINE��

"MIGA%04�CONCERNS�ITSELF�WITH�DEVICE�HANDLING��CONTROL�OF�THE�KEYBOARD
�

BASIC�SCREEN�OUTPUT
�DISK�DRIVES
�PRINTERS�AND�SO�FORTH�

*NTERLACE���"�METHOD�USED�TO�DOUBLE�THE�APPARENT�VERTICAL� RESOLUTION�OF�THE�

MONITOR�BY�ALTERNATELY�REFRESHING�THE�SCREEN�AT�A�SLIGHT�VERTICAL�OFFSET
�THUS�

SQUEEZING�AN�EXTRA�LINE�BETWEEN�EACH�OF�THE�LINES�OF�A�NON�INTERLACED�SCREEN
�
?� n� n� �� �� n

3UN���"N�"MIGA%04�COMMAND�WHICH�SETS�A�PROGRAM�GOING�AS�A�BACKGROUND�

PROCESS
�MULTI�TASKING�WITH�WHATEVER�IS�GOING�ON�IN�THE�FOREGROUND�

4CRIPT���.ETA�"MIGA%04�COMMAND�BUILT�FROM�OTHER�"MIGA%04�COMMANDS��

.ORE�USUALLY�REFERRED�TO�AS�A�BATCH�FILE�ON�OTHER�SYSTEMS�

�� �� �� �� �� �� �� �� �

7IRUS���"�PROGRAM�THAT�LIES�HIDDEN�IN�MEMORY�OR�ON�A�DISK
�DUPLICATING�ITSELF�

ON�TO�ANY�DISKS�INSERTED�IN�THE�MACHINE
�AND�GENERALLY�CAUSING�HAVOC�

�+ '%� �1&-..#0�\ � '113#� �� � \ ��.0'*� � � ��



ABLE�TO�ALTER�THIS�ARRANGEMENT�	VIA�

SOME�GLOBAL� INTERNAL�SETTING
�BUT�IN�

THE�CASE�OF�THE�144�����YOU�ARE
�AS�

FAR�AS�*�CAN�REMEMBER
�STUCK�WITH�THE�

NON�STANDARD�SCHEME��:OUR�LOCAL�

:AMAHA�STOCKIST
�OR�THE�144�����

MANUAL
�SHOULD�BE�ABLE�TO�GIVE�SOME�

MORE�DETAILED� INFO�

5HE�SECOND�THING
�ASSUMING�THAT�

YOU�WERE�EXPERIMENTING�WITH�(AJIThS�

.>JN>G<> K�*G>�IS�THAT�THIS�PARTICULAR�
SEQUENCER�LOADS�WITH� ITS�4OFT�5HRU�

OPTION�ON���WHICH�MEANS�THAT�

.>JN>G<> K�*G>�WOULD�ALSO�HAVE�
BEEN�ECHOING�TRANSLATING�INCOMING�

.*%*�DATA�AND�SENDING�IT
�THROUGH�THE�

.*%*� INTERFACEhS�.*%*�065�

CONNECTION
�BACK�TO�YOUR�SYNTHESIZER��

5HE�.*%*�CLOSED�LOOP�OCCURRED�THEN�

BECAUSE�BOTH�THE�SEQUENCER�AND�THE�

SYNTHESIZER�WERE�ECHOING�INCOMING�

DATA��5URNING�OFF�THE�4OFT�5HRU�OPTION�

SHOULD�BREAK�THAT�LOOP�AND�ENABLE�

YOU�TO�RECORD�TRACKS�FROM�YOUR�144��

����WITHOUT�ANY�PROBLEMS�

8HEN�YOU�PLAY�BACK�A�RECORDED�

TRACK
�THE�144�����IS�GOING�TO�

GENERATE�THE�SOUNDS�ASSOCIATED�WITH�

THE�SEQUENCER�GENERATED�.*%*�DATA��

5HIS�DATA
�PLUS�THE�.*%*�EQUIVALENT�OF�

WHATEVER�YOU�PLAY�ADDITIONALLY�ON�THE�

KEYBOARD
�WILL�APPEAR�AT�THE�144��

���hS�.*%*�065�TERMINAL�� *F�THIS�DATA�

IS�RECORDED�YOU�SHOULD�FIND�THAT�IT�

CONTAINS�YOUR�ORIGINAL�.*%*�TRACK�PLUS�

ANY�NEW�MATERIAL�YOUhVE�ADDED�

"S�FAR�AS�YOUR�. >JN>G<> K�*G> �
COPY�IS�CONCERNED
� *�DOUBT�VERY�MUCH�

WHETHER�YOUR�COPY�IS�FAULTY�� *�SPOKE�

TO�THE�PEOPLE�AT�(AJITS�AND�THEYhVE�

SUGGESTED�THAT�YOU�REMOVE�THE�

. >JN>G<> K�*G>�CONFIGURATION�FILE�� *ThS�
WORTH�MENTIONING�THAT�(AJITS�

4OFTWAREhS�. >JN>G<> K�*G>�+ ENL �
PROGRAM�SOLVES�SUCH�SNAGS�BY�

ALLOWING�FILE�PATHS�TO�BE�SPECIFIED�� *T�

IS�ALSO�WORTH�POINTING�OUT�THAT
�

BECAUSE�OF�THE�PROBLEMS�PEOPLE�

HAVE�BEEN�HAVING�WITH�.*%*�*/�

ECHOING�ON�SOME�OF�THE�:AMAHA�

WORKSTATION�STYLE�SYNTH�RANGE�(AJITS�

HAS�PROVIDED�A�CHANNEL�SPECIFIC�

RECORDING�OPTION�WHICH�ENABLES�DATA�

ECHOED�ON�OTHER�CHANNELS�TO�BE�

IGNORED��-�,

',2#0*�!#� ',20'!�!'#1
0NE�LOW�RES�INTERLACED�

SCREEN�CONTAINS�TWICE�

AS�MUCH�INFORMATION�

AS�A�LOW�RES�

SCREEN�WHICH�THE�"MIGA�CAN�UPDATE�

AT���)Z��"S�MONITORS�REFRESH�AT�

��)Z
�WHY�CAN�THE�"MIGA�NOT�SEND�

HALF�AN�INTERLACED�SCREEN�IN������

SECOND�AND�THE�OTHER�HALF�IN�THE�

NEXT�SCREEN�UPDATE�BY�THE�MONITOR��

��)Z�UPDATE�FREQUENCY�WOULD�BE�THE�

RESULT� FOR�AN�INTERLACED�SCREEN
�

WOULDNhT �IT �&NOUGH�FOR�NO�FLICKER�TO�

BE�APPARENT��5HIS�WOULD�NOT�REQUIRE�

ANY�NEW�CAPABILITY�FROM�THE�

MACHINE�	NOTHING�MAJOR�ANYWAY
��

8HAT�IS�THERE�AGAINST�THIS�IDEA 

8HAT�IS�THE�DIFFERENCE�BETWEEN

STANDARD
�MULTISYNC�AND�AUTOSCAN�

MONITORS 

%OES�3CMN;�COMPARE�FAVOURABLY�

WITH�3CMN;-LI 
3�.ALLINSON�

4KIPTON�

/�:ORKS

5HE�"MIGA�INTERLACE�MODE�ALREADY�

WORKS�IN�EXACTLY�THE�WAY�YOU�

DESCRIBE�� *T�SENDS�HALF�THE�SCREEN�IN�

THE�FIRST������SECOND
�AND�THE�

SECOND�HALF�THE�SECOND������

SECOND��'IRST�THE�ODD�LINE�NUMBERS�

ARE�SENT
�THEN�THE�EVEN� LINES��&VEN�

AT���)Z�THE�FLICKER�IS�VERY�NOTICEABLE�

.ONITORS�DIFFER�IN�THE�SIGNAL�

FREQUENCIES�THEY�DISPLAY��4TANDARD�

"MIGA�MONITORS�CAN�DISPLAY�STANDARD�

"MIGA�DISPLAYS�AT���,HZ��.ULTISYNC�

MONITORS�CAN�DISPLAY�A�RANGE�OF�

FREQUENCIES
�TYPICALLY���,HZ���,HZ
�

#ISYNC�OR�5RYSYNC�AUTOSCAN�MONITORS�

CAN�DISPLAY�TWO�OR�THREE�FIXED�

FREQUENCIES
�TYPICALLY���,HZ


����,HZ�	7("�AND�DE�INTERLACED�

"MIGA

���,HZ�	4UPER�7("
�

1BLM:+ KH�PRODUCES�FAR�BETTER�
IMAGES�THAN� 1BLM:��AND�IS�WELL�WORTH�
THE�EXTRA�INVESTMENT�IN�SOFTWARE�AND�

MEMORY��'/

+ '" '��," �!
*�AM�TRYING�TO�WRITE�

SOME�CODE�IN�$�TO�

TA LK�TO�MY�MUSIC�

SYNTHESIZER�VIA�A�

.*%*�INTERFACE�CONNECTED�TO�MY�

SERIAL�PORT��*�AM�USING�0�0� ��
���
AND�AM�TRYING�TO�USE�AN�EXAMPLE�

PROGRAM�FROM�THE�"MIGA�30.�

,ERNEL�.ANUAL�	PAGE����
�WITH�A�

SLIGHT�MODIFICATION�

5HIS�IS�THE�PROGRAM���IT�SHOULD�

JUST�PLAY�MIDDLE�$�AT�FULL�VOLUME�ON�

CHANNEL����

�EJ?HQ@A��ATA?�PULAO
D�
�EJ?HQ@A��@ARE?AO�OANE=H
D�
�EB@AB�*�22'!#
�EJ?HQ@A��LNKPK�ATA?
D�
�EJ?HQ@A��OP@EK
D�
EJP�!6 0)��RKE@�� �NAPQI�-���
RKE@�I=EJ�RKE@��
�AJ@EB
�@ABEJA�"#4'!#<,�+#�(�
�OANE=H
@ARE?A�
�@AB�EJA�3,'2<,3+ #0���
RKE@�I=EJ��
[

OPNQ?P�+OC.KNP�	1ANE=H+.��
OPNQ?P�'-#TP1AN�	1ANE=H'-��
?D=N�@=P=9�;�W�����������(�

���Y�� �	�IK@EBEA@�>U�IA�	��
EB�1ANE=H+.�(�

!NA=PA.KNP������
[

EB�1ANE=H'-��OPNQ?P�(�
'-#TP1AN�	�� (�
!NA=PA#TP'-�1ANE=H+.��(�
OEVAKB�OPNQ?P�'-#TP1AN���

[
1ANE=HH-���EK<(�

1AN$H=CO�1#0$<1&�)#"�
EB��/LAJ"ARE?A�(

"#42!#<,�+#��(�
3,'2<,3+ #0�1ANE=HH-���� �

LNEJPB��OANE=H�@ARE?A(�
@E@�JKP�KLAJ:J����

AHOA�W
1ANE=HH-��'-1AN
EK<(�

!KII=J@���!+"<50'2#�
1ANE=HH-��'-1AN
EK<(�

*AJCPD����
1ANE=H'-��'-1AN
EK<(�

"=P=����.20�@=P=�
"K'-�1ANE=HH-���
!HKOA"ARE?A�=�(�

1ANE=HH-��
]

"AHAPA#TP'-�1ANE=HH-��
]
"AHAPA.KNP�1ANE=H+.��

]

�

5HE�PROGRAM�IS�BEING�COMPILED�WITH�

THE�FOLLOWING�COMMAND

H?��*��?=POBM�OANE=H
?

5HE�PROBLEM�IS�THAT�EVERY�TIME�THE�

POINTER�4ERIALL0�IS�USED�AS�A�

FUNCTION�PARAMETER
�*�GET�A�WARNING�

SAYING�g����ARGUMENTS�NOT�OF�

CORRECT�TYPEh�

5HIS�WARNING�DOES�NOT�CAUSE�THE�

COMPILATION�TO�ABORT�AND�THE�

EXECUTABLE�PROGRAM�DOES�NOT�CRASH�

THE�SYSTEM
�BUT�IT�DOES�NOT�TRIGGER�

THE�SYNTH��*�WOULD�BE�VERY�GRATEFUL�IF�

YOU�COULD�EITHER�SHOW�ME�THE�ERROR�

IN�THE�PROGRAM�OR�SOME�OTHER�

EXAMPLE�WHICH�JUST�PLAYS�A�SINGLE�

NOTE�OVER�THE�.*%*�INTERFACE�

*AN�.ARKS�

4WANSEA�

4OUTH�8ALES

5HE�WARNING�MESSAGES�YOUhVE�BEEN�

GETTING�FROM�THE�COMPILER�ARISE�

BECAUSE�&XEC�FUNCTIONS�LIKE�

$LOSE%EVICE	
�EXPECT�TO�BE�PASSED�

ORDINARY�L03EQUEST�STRUCTURES�

WHEREAS�THE�SERIAL�DEVICE
�AS�YOU�

KNOW�FROM�THE�3,.�MANUALS
�NEEDS�

SPECIALLY�EXTENDED�STRUCTURES��:OU�

CAN�ELIMINATE�THE�WARNINGS�BY�

CASTING�THE�EXTENDED�STRUCTURES�AS�IF�

THEY�ARE�THE�NORMAL�VARIETY�IF�YOU�SO�

DESIRE���BUT�EITHER�WAY�THE�COMPILER�

WILL�GENERATE�THE�SAME�CODE�

5HIS�HOWEVER�HAS�NOTHING�TO�DO�

WITH�YOUR�PROGRAM�FAULTS�AND�*�THINK�

THE�REASON�THAT�THE�EXAMPLE�CODE�

DIDNhT�WORK�IS�THAT�IT�WAS�TRANSMITTING�

SERIAL�DATA�USING�THE�1REFERENCES�

STORED�SERIAL�SETTINGS��5HERE�IS�A�VITAL�

BIT�OF�INFORMATION�MISSING�IN�THE�3,.�

EXAMPLE�DESCRIPTION���NAMELY�THAT�IT�

IS�NECESSARY�TO�USE�1REFERENCES�TO�

CHANGE�THE�SERIAL�DEVICE�PARAMETERS�

TO�FIT�THOSE�REQUIRED�BY�.*%*�!.�DATA�
BITS
� ' �STOP�BIT
�NO�HANDSHAKING�AND�
A�������BAUD�RATE�WILL�DO�THE�JOB
��

'OR�THIS�EXAMPLE�THIS�WOULD�BE�ALL�

THAT�IS�REQUIRED�ALTHOUGH�YOUhLL�SEE�

FROM�THE�3,.S�THAT�THERE�ARE�ALSO�A�

NUMBER�OF�INTERNALLY�ADJUSTABLE�FINE��

TUNE�OPTIONS�AVAILABLE�FOR�HIGH�SPEED

�� �8J

SERIAL�DEVICE�WORK�

5HERE�IS�ONE�OTHER�POINT�THAT�

OUGHT�TO�BE�MENTIONED�� IF�YOU�WERE�

LOOKING�SPECIFICALLY�FOR�CHANNEL����

.*%*�DATA�	IE�WITH�YOUR�SYNTH�SET�TO�

CHANNEL���
�YOU�WOULD�NOT�HAVE�NOT�

HEARD�ANYTHING�ANYWAY���THE�THREE�

BYTES�BEING�TRANSMITTED�	NAMELY�

���
���
�AND����
�DO�GIVE�A�MIDDLE�

$�NOTE
�BUT�IT�IS�NOT�MIDDLE�$�ON�.*%*�

CHANNEL�����:OU�CAN�SEE�THAT�FROM�

THE�BINARY�FORM�OF�THE�STATUS�BYTE�

����DECIMAL���� � � � � � � � �

BINARY

' & �&�' � IS�THE�NOTE�ON�PART�

OF�THE�STATUS�BYTE

&�' ' & � IS�THE�CHANNEL�NUMBER�AND�

SINCE�THIS�IS�DECIMAL�,�
YOUR�PROGRAM�WOULD�

ACTUALLY�HAVE�BEEN�

TRANSMITTING�DATA�ON�.*%*�

CHANNEL���

5O�TRANSMIT�ON�CHANNEL����YOU�

SHOULD�HAVE�BEEN�USING�BYTE�VALUES�

OF����
���
�AND������-�,

"#1)(#2�.0- *#+1
*�HAVE�A�)EWLETT��

1ACKARD�%ESK+ET�����

PRINTER�TO�GO�WITH�MY�

"MIGA�����	�.B�

GRAPHICS�MEMORY
��.B�EXPANSION
�

AND�(71�*MPACT�**�HARD�DRIVE��*�M�

HAVING�PROBLEMS�WITH�PAGE�LAYOUT�

5HE�PRINTER�SELF�TESTS�WERE�FINE��*�

SET�UP�THE�PRINTER�FOR�"��PAPER�AND�

SELECTED�THE�)1� %ESK+ET�DRIVER�

SUPPLIED�ON�&XTRAS������8HEN�

PRINTING�A�4IL>QILNB�FILE�	WITH�

PERFORATION�SKIP�DISABLED
�*�FIND�THE�

TOP�MARGIN�IS�L�� � IN �TOO�LARGE�AND�

THE�LEFT�MARGIN�IS�L�� IN �TOO�WIDE�

5HE�MANUAL�SAYS�THAT�THE�THE�

LEFT�MOST�PRINTABLE�POSITION�ON�"��

PAPER�IS�L�� IN �IN��IT�APPEARS�THE�

PRINTER�IS�ADDING�THIS�L�� IN �TO�THE�

MARGIN�SPECIFLIED�IN�4IL>QILNB

"LSO�IT�PERFORMS�A�BLANK�FORM�

FEED�EVEN�THOUGH�THE�FORM�FEED�IS�

NOT�SELECTED�IN�4IL>QILNB

*�ALSO�USE�-;A?0?NN?L�&&�TO�

PRODUCE�A�NEWSLETTER�AND�THIS�GIVES�

RISE�TO�MORE�PROBLEMS��5HE�LEFT�

MARGINS�ARE�L�� IN �TOO�WIDE
�AND�THE�

TOP�MARGIN�IS�����IN�TOO�LARGE�

)OWEVER�MY�MOST�SERIOUS�

PROBLEM�IS�THAT�PRINTING�STOPS�AT�

L0 IN�DOWN�THE�-;A?0?NN?L�PAGE�
*�VE�TRIED�ALL�KINDS�OF�SETTINGS�

COMBINATIONS�WITH�THE�SAME�RESULT�

6SING�4IL>QILNB�THE�PRINTER�W ILL�

HAPPILY�PRINT�A�FULL�PAGE�OF�TEXT
�BUT�

W ITH�!?FOR?�-;CHN�&3�PICTURES�LARGER�
THAN�"��ARE�SCALED�DOWN�TO�L0 IN�

MAXIMUM�HEIGHT��4O�MY�PROBLEM�

SEEMS�TO�BE�THAT�*�AM�IN�SOME�WAY�

LIMITED�TO�L0 IN�OF�GRAPHICS���NO�

GOOD�FOR�AN�"��NEWSLETTER�

*S�MY�PRINTER�DRIVER�INSUFFICIENT 

%�-AMBERT�

4HOTLEY�(ATE
�*PSWICH

�+ '% � �1&-..#0�\ �'113#� �� �\ ��.0'*� � � � � � &



14:$)0*&$)
1-$25�0#�"#4#*-.+#,2�� 0#1#�0!&���+�0)#2',%�1#04'!#1�
���� /3##,�120##2�� #6#2#0�� "#4-,�� #6�
�10�� ����� ������
.17!&-2#!&� T>KQP� VLRO� FAB>P� >KA� MOLDO>JJBP�
QL� ABSBILM� >KA� J>OHBQ� QEOLRDELRQ� QEB� #�#�!�

-30�  31',#11�
*S�DEDICATED�TO�THE�VAST�UNTAPPED�WEALTH�OF�IDEAS�AND�PROGRAMMES�CREATED�BY�PRIVATE�INDIVIDUALS�AND�

CLUBS�FOR�FUN�OR�SERIOUS�USE�� 8E�SPECIALISE�IN�THE�DEVELOPMENT�OF�GOOD�IDEA�TO�A�FINISHED�PRODUCT
�
PROVIDING�SUPPORT�IN�PROGRAMMING
�TECHNICAL�ADVICE
�MANUFACTURE
�DEVELOPMENT�OND�MARKETING�

1LEASE�DON�T�WORRY�IF�YOUR�CREATION�IS�NOT�COMPLETE
�WE�KNOW�THAT�ONE�PERSON�CANNOT�PRODUCE�THE�
WHOLE
�TEAMWORK�IS�THE�ANSWER�AND�WE�CAN�HELP�MAKE�YOUR�IDEA�A�WORKING�PRODUCT�THAT�IS�PROFITABLY�

MARKETABLE�� 8E�WOULD�LIKE�TO�SEE�ALL�IDEAS�PART�COMPLETED�FINISHED�GAMES�UTILITIES�GRAPHICS�
DEMOS�PICS�ORIGINAL�MUSIC�HARDWARE�AND�ADD�ON�DESIGNS�ETC�

5#��0#�
"LREADY�PRODUCING�SEVERAL�SOFTWARE�PROJECTS�A�NEW�KIND�OF�JOYSTICK�AND�PUBLISHING�A�BOOK�AND�SERIES�OF�
PRINTS�OF�COMPUTER�ART�WITH�AN�ACCOMPONYING�MUSIC�SOUNDTRACK�� 	%ON�T�TELL�ANYONE�


5#�5FII�
1ROVIDE�A�FULL�3�%�REPORT�FROM�OUR�HOUSE�TEAM�ADVISING�HOW�YOUR�IDEA�PROGRAMME�MAY�BE�IMPROVED�
OR�MODIFIED�IN�ORDER�TO�CREATE�A�COMMERCIAL�PRODUCT�TO�&7&3:
�YES
�&7&3:�SUBMITTING�AUTHOR�S��AND�FOR�

THOSE�WHO�MAKE�THE�GRADE
�WE�WILL�PROVIDE�'6--�5&$)/*$"-�130(3"..*/(�4611035�"/%�
."/6'"$563&
�1"$,"(&�"/%�."3,&5�5)306()065�5)&�&�&�$�

4END�ALL�SUBMISSIONS�TO�THE�ABOVE�ADDRESS�WITH�ALL�ITEMS�CLEARLY�MARKED�WITH�YOUR�NOME�FULL�ADDRESS�TEL�
NO�TYPE�OF�COMPUTER�� 4TANDARD�DISKS�AND�PLAIN�WHITE�"��ONLY�ARE�ACCEPTABLE�PLEASE�ENCLOSE�FULL�

INSTRUCTIONS�FOR�USE�OF�ANY�SOFTWARE�INCLUDING�ANY�PROGRAMMING�AIDS�AND�CHEQUE�1�0��MADE�PAYABLE�TO�
�14:$)05&$)��FOR�THE�SUM�OF�̂ �����TO�COVER�ADMINISTRATION�COSTS�

��1&�**�.0',2�
0RIGINAL�MATERIAL�ONLY��14:$)05&$)�WILL�/05�ACCEPT�LIABILITY�FOR�BREACHES�OF�COPYRIGHT
�POSTAL�FAILURE
�
NAFF�DISKS�OR�THE�NEXT�ROUND�OF�DRINKS�� %ISK�COPIES�PHOTO�COPIES�ONLY�� 5HE�ORIGINALS�ARE�:063�

COPYRIGHT�� 1LEASE�ALLOW�UP�TO�SIX�WEEKS�FOR�3�%�REVIEW�AS�WE�ARE�A�BIT�TIRED�� "NYONE�UNDER�THE�AGE�OF�
���.645�ENCLOSE�PARENTS�GUARDIANS�83*55&/�PERMISSION�

23./� /1$22��� '$+/��  136.1*�-$$#$#� 41&$-3+8� �2$$� #.5$	� %.1� (,/$-#(-&� /4!+(" 3(.-

 2 3 1 . + . & 8
5&"$)�:0634&-'�WITH�OUR�45"35&3�1"$,

$OMPRISES�A�SIMPLE�PROGRAM�TO�CALCULATE�A�HOROSCOPE
�
AN� INTRODUCTORY�BOOKLET�����SELF�TEACHING�PROGRAMS�

	HOW�TO� INTERPRET�THE�HOROSCOPE
�
0NLY�^��������/O�PREVIOUS�KNOWLEDGE�REQUIRED

+:RF>GM�; R ��<<>LL�1 BL:�� �A>JN>�>M<
�
* K�L>G= �?H K�?K>>�<:M: EH@N>�H ?�HN K�P B=>�K:G@>�H ?�I KH@ K:F L� ?HK�
/1.%$22 (.- +� 231.+.&$12 � BL:>� ���I���:;HN M�� � Q � ����

+KH@K>LLBHG�� MK:GLBML�� A:KFHGB<L�� F B=IHBGML�� >M<
�
.NI>K; �@K:IAB<L�� �����R> : K�>IAF>KBL�� > M<��?KHF �U���


�IPL�&1 /'.+.&8�� -4,$1.+.&8�� BQ@
"4530$"-$

�#$/3� 2	�����/A=O?NK BP�1K=@�� 'AIAH� 'AILOPA=@��
'ANPO�� '/���$1��$JCH=J@�� 3AH�������������

2 & # + � 2 '! � ! * '. � � 0 2
&ACH�DISK�CONTAINS�BETWEEN�����AND�����ORIGINAL
�HIGH�QUALITY
�IMAGES�FOR�USE�WITH�"MIGA�ART�

AND�%51�PROGRAMMES���%ELUXE�1AINT
� 1RO�1AGE
� 8ORDWORTH
� 1ENPAL
� ETC�

�
� ! >P QIB P �� @L QQ>D BP �>KA �@ER O@E BP � �
� 2OBBP �
1 FD KP � >KA �PVJ ?L IP � �
� 5 FIA � � K FJ > IP
#UY���OR�MORE�FOR�%,�EACH� �� 0VER�����IMAGES�FOR�ONLY� �̂�


*NCLUSIVE�OF���ST�CLASS�1�1�

. IB>PB �J >HB �@ E B N R B P �. - P �M >V>? IB �QL �� 0 25 - 0) 1 �
� �� .LKA �4 FBT ��5 L L QQL K ��3 I@ B?V ��1 �& RJ ?BOP FA B ��" , �� � � 1 $ � b �� ��� �������

0RDERS�NORMALLY�DISPATCHED�WITHIN���HRS�OR�IMMEDIATELY�AFTER� CHEQUE�CLEARANCE�

�#���

F

"����������������������� 
�������������

"����1LUS�$ARTOON�$LASSICS���������
"����'IRST�4TEPS�������������� ������
"�����OR�"�����WITH�8#����������

"�����8#����"5�#RIDGEBOARD���������

"�����8#�������.B�)%���������
"�������.)Z�����.B�)%����������

"���2��.);������.B�)%����������
"����4�$OLOUR�.ONITOR����������
"�����.ULTISYNC������������� ������

"�����.ULTISYNC�.ONITOR���������
"������.B�)%���������������������
"����� �.B������%RIVE������������
"����3".�&XPANSION�$LOCK��������
"����57�.ODULATOR���������� �����

+55 

1LEASE�CALL�US�FOR�A�PRICE�
ON�ANY�HARDWARE
�SOFTWARE�
OR�PERIPHERALS�YOU�MAY�

REQUIRE�BUT�CAN�T�SEE�LISTED

1 - $ 2 + � ! & ' , # � �#���

"."4������������������������ ^�����
1HILIPS������**���'����������������
$ITIZEN����%�����������������������
$ITIZEN�4WIFT�� ��������������� ������
$ITIZEN�4WIFT����������������� ������
$ITIZEN�4WIFT���$OLOUR��� ���������
$ITIZEN�����$OLOUR���������� ���
��
$ITIZEN�4WIFT���E�$OLOUR���
�������
)1�%ESKJET������������������� ���
��
)1�%ESKJET�����$OLOUR������������
4TAR�-$������������������������������
4TAR�-$���������������������� ������
4TAR�-$������������������������������
4TAR�-$�����$OLOUR���������� ������
4TAR�-$����������������������������
4TAR�-$�������$OLOUR�������������
$UMANA��.B������%RIVE����� �����
3OCLITE��.B������%RIVE������� �����
.ICROBOTICS�79-��
��.)Z�������������������������������
.ICROBOTICS�79-�����.)Z����������

$O�1ROC�FOR�79-����������

������$B�1ROC�FOR�79-���

�������

.�������.B�3".�

&XP�$LOCK��������.�����.B�$HIP�

3".�&XP

"��������������������������������� �����

4UPRA����39��.B�3AM�&XP�����$ALL

"5�0 NCE������������������������ ������

"5�0NCE�1LUS������������������ ������

3OCSEN�1LUS�(ENLOCK����������
��

4UPRA������.ODEM ��������������

4UPRA������1LUS�.ODEM�����������

4UPRA����91���)%�"������������

5ECHNOSOUND�5URBO���������������

. IDI�$ONNECTOR���$ABLES����������

6NIVERSAL�.ONITOR�4TAND���� �����

���i����$APACITY�#OX���������������

���������$APACITY�1OSSO�#OX�������

���X�4ONY����h�%4�%%��������������

��X5%,.'�%%������%4�%%�������

(71�4ERIES�**���.B�)%

"���������������������������������������

(71�4ERIES�**���.B�)�$ARD��������

5EKNO�"M ISA��������������������������

.EDIASTATION�������������������������

3OCGEN����������������������������������

"UDIO�&NGINEERS�1LUS������������

4TEREOMASTER��������������������������

1ERFECT�4OUND������������������������

4OUNDMASTER���������������������
��

/AKSHA�.OUSE�����������������������

5HAT�S�A�.OUSE�����������������������

6NIVERSAL�.ONITOR�4TAND������ ����

6NIVERSAL�1RINTER�4TAND��������� ����

$ENTRONICS�1RINTER�$ABLE������ ����

34����$ABLE����������������������� ����

4CART�$ABLE���������������������� �����

��������$APACITY�#OX���������������

���X �4ONY�#ULK������������������ ����

���X�4ONY�#ULK����������������������

����X�4ONY�#ULK��������������������

)OME�#ASE������������������ �����

4UPERBASE�1ERSONAL������������

4UPERBASE�1ERSONAL�� ���� �����

4UPERBASE�1ROFESSIONAL���������

4UPERBASE�1ROFESSIONAL����������

,�%ATA������������������������� �����

1RODATA������������������������ �����

,�4PREAD�� ������������������� �����

1RO�$ALC����������������������������
"DVANTAGE������������������� �����

%(�$ALC����������������������� �����
.AXIPLAN�1LUS���������������������
4UPERPLAN�������������������� �����

�))�# �"�()�

�%# &�"�()�

"�$�+���)

%EVPAC�� ��������������������������
)IGHSPEED�1ASCAL��������� �����

)ISOFT�#ASIC������������������ �����

".04������������������������� �����
".04��% �������������������� �����
".04�$OMPILER����������� �����

('"�#ASIC�$OMPILER������������

('"�#ASIC�*NTERPRETER����� �����
)ISOFT�#ASIC�� ������������������ $ALL
)ISOFT�&XTEND���������������������
,�4EKA�"SSEMBLER��������� �����

-ATTICE�$V���������������� ������

+AM����������������������������������

"UDIOMASTER�*7 ������������� �����

"UDITION���������������������� �����

#ARS���1IPES�1ROF��������� ������

%R5�S�$OPYIST�" P P �������������

%R�5�S�$OPYIST�%51��������������

%R5�S�,$4�-EVEL�**�������� ������

%R�5�S�1HANTOM������������ ������

%R�5�S�5IGER�$UB������������� �����

%R�5�S�9�03����������������� ������

.USIC�9 ����������������������� �����

2UARTET������������������������ �����

4EQUENCER�0NE������������ �����

����� *) �

&(�)�$*�*�%$�

* �* " �$ �

4CALA������������������������� ������

4CALA��.B������������������ ������

4CALA�������������������������������

#IG�" LT�4CROLLER�������������������

#ROADCAST�5ITLER�� ���������������

)OME�5ITLER������������������ �����

)YPER#OOK������������������� �����

1RO�5ITLER���������������������������

5ITLE�1AGE�������������������� ������

57�4HOW�V � ����������������� �����

57�5EXT�1ROFESSIOAL��������������

7IDEO�5ITLER��%�������������������

�%�"/*."5*0/�$"%�
(3"1)*$4

%ELUXE�1RINT�**���������� ���� �����

����������

���� �����

"RT�%EPARTMENT�1RO
�������������

%ELUXE�1AINT�*7 ��������� ���� �����

%ELUXE�7IDEO����������� ���� �����

%ESIGN�8ORKS������������ ��������
%IRECTOR�� ����������������� ��������
%RAW��%������������������� �������
*MAGINE�������������������� �������

��������
1ROFESSIONAL�% RAWV���� ��������
3EAL��%�#EGINNERS �������
3EAL��%�1RO�5URBO �������
4PECTRACOLOUR����������� ��������
5AKE�� ����������������������� ��������

� R F
,IDS�5YPE��������������������������
5HE�'RENCH�.ISTRESS������������
5HE�(ERMAN�.ASTER������������
5HE�*TALIAN�5UTOR������������ �����
5HE�4PANISH�5UTOR���������������
#ETTER�.ATHS������YRS���� �����

#ETTER�4PELLING�0VER�� ��� �����
'UN�4CHOOL���6NDER������ �����
'UN�4CHOOL���������������� �����
'UN�4CHOOL���0VER�������� �����

'UN�4CHOOL���OR���6NDER����������
'UN�4CHOOL���OR���������� �����
'UN�4CHOOL���O R��VE R� �������
.AGIC�.ATHS�����YRS������ �����
.ATHS�.ANIA������YRS����� �����
.�#EACON�5EACHES�5YPING���������
.EGA�.ATHS�"�-EVEL�����������
.ICRO�&NGLISH�($4&������������
.ICRO�'RENCH�($4&�������������
.ICRO�.ATHS�($4&��������������
1RIMARY�.ATHS������YRS��� �����
5HE�5HREE�#EARS������������ �����

+ * �" �* �� )

$ROSS�%04������������������ ������
(#�3OUTE���������������������������

(#�3OUTE�1LUS���������������������

1LEASE�MAKE�CHEQUES�POSTAL�ORDERS�PAYABLE�TO�40'5."$)*/&��"LL�ITEMS�SUBJECT�TO�AVAILABILITY�
"LL�PRICES�AND�MANUFACTURERS�SPECIFICATIONS�SUBJECT�TO�CHANGE�WITHOUT�NOTICE�

"LL�PRICES�INCLUDE�7"5�AND�6,�DELIVERY�� &���0&�� "LL�TRADEMARKS�ACKNOWLEDGED�

/ + " 0 ) � � $ %* !
%EPT��".4��
���#RIDGE�)OUSE
�#RIDGE�4TREET
�4UNDERLAND�43��5&��4ALES�5EL��	���
����������&NQUIRIES�5EL��	���
����������'AX��	���
��������

@@@@@@@@@@@@@@@@@@@@@@@@@@ (OODS�ARE�NOT�OFFERED�ON�A�TRIAL�BASIS�� (OODS�ARE�OFFERED�FOR�SALE�SUBJECT�TO�OUR�CONDITIONS�OF�SALE�@@@@@@@@@@@@@@@@@@@@@@@@@@@

,�$OMM�� ������������������� �����

2UARTERBACK����������������� �����

2UARTERBACK�5OOLS��������������

(OLD�%ISK�5YPE����� EACH������

0UTLINE�'ONTS���������������������

1AGESETTER�**������������������ �����

1AGESTREAM�V������������� ������

1ROCLIPS����������������������� �����

1ROFESSIONAL�1AGEV���� ���������

G G G
&XCELLENCE�� ���������������� �����

*NTERWORD��������������������������
,INDWORDS�� ���������������� �����

1EN�1AL������������������������� �����

1ROTEXT�V��������������������� �����
1ROTEXT�V������������������� ������

1RO�8RITE�V�����������������������

2UICKWRITE������������������������

4CRIBBLE�1LATINUM��������� �����
5RANSWRITE�� ����������������� �����

5URBO�5EXT�������������������������

8ORD�1ERFECT���������������������

8ORDWORTH�V��������������������

$ASHBOOK�$OMBO��������� �����

$ASHBOOK�$ONTROLLER�����������

)OME�"CCOUNTS�� ��������������

)OME�"CCOUNTS����������� �����

1ERSONAL�'INANCE

.ANAGER����������������������������

4YSTEM�� ���������������������������

$ALLERS�WELCOME�� 0UR�
HOURS�OF�BUSINESS�ARE�
����AM�TILL�����PM�

.ONDAY�TO�4ATURDAY



&�.#+*� �1/0%*#� Z� &�.#+*� �1/0%*#
$OMPUGRAPHIC�FONTS���3ATHER�THAN�A�SIMPLE�BIT�MAPPED�IMAGE�OF�EACH�

CHARACTER
�WHICH�GROWS�MORE�JAGGED�AND�UNSIGHTLY�WITH�PROGRESSIVE�

MAGNIFICATION
�A�$OMPUGRAPHIC�FONT�REPRESENTS�THE�SHAPE�OF�EACH�CHARACTER�

WITHIN�THE�FONT�AS�A�MATHEMATICAL�EQUATION�OF�THE�OUTLINE��$ONSEQUENTLY
�AS�

THE�MAGNITUDE�OF�THE�CHARACTER�IS�VARIED�AS�IT�IS�PRINTED
�NO�INFORMATION�IS�

LOST�AND�THE�RESULT�ALWAYS�LOOKS�SMOOTH�

%IRECTORY���"N�ORGANISATIONAL�METHOD�OF�STORING�FILES�ON�A�DISK�IN�A�HEIRARCHY��

"�DIRECTORY�IS�A�SUB�SECTION�OF�A�DISK�WHICH�MAY�CONTAIN�FILES�AND�OR�FURTHER�

DIRECTORIES��WHICH�MAY�IN�THEMSELVES�CONTAIN�FILES�AND�DIRECTORIES
�� *N�THIS�

WAY
�RELATED�FILES�CAN�BE�GROUPED�TOGETHER�

.ETRONOME���"�CLOCKWORK�DEVICE�WHICH�PRODUCES�A�BEAT�ON�A�REGULAR
�

ADJUSTABLE�TIME�INTERVAL��.USICIANS�USE�METRONOMES�TO�HELP�THEM�PLAY�IN�AT�

AN�EVEN�TEMPO��"�METRONOME�ON�A�COMPUTER�IS�USUALLY�EMULATED�USING�A�

SYNTHESISED�gCLICKh�

:ES
�THE�L0IN�GRAPHICS�LIMITATION�IS�

THE�FAULT�OF�THE�)1@%ESK+ET�PRINTER�

DRIVER��5O�SAVE�ME�REPEATING�MYSELF
�

READ�THE�ANSWER�TO�4IMON�1UTLAND�S�

LETTER�	g%ESK+ET����INCH�CUTOFF�
�

5HE�%ESK+ET
�AS�YOU�HAVE�FOUND
�

IMPOSES�CERTAIN�LEFT�AND�TOP�MARGINS��

/OW�YOU�VE�DISCOVERED�THE�EXACT�

MEASUREMENTS�OF�THESE
�SURELY�IT�S�A�

SIMPLE�MATTER�OF�SUBTRACTING�THOSE�

MEASUREMENTS�FROM�THE�TOP�AND� LEFT�

MARGIN�SETTINGS�IN�2HK=PHKMA �"LAS�
YOU�CAN�T�DO�THE�SAME�IN�+:@>.> MM> K�
$$��BUT�(OLD�%ISK�ADDRESSED�THIS�WELL�
KNOWN�%ESK+ET�gFEATUREh� IN�

+ KH ?> LL BH G: E�+:@>�BY�ADDING�AN�
0FFSET�GADGET�IN�THE�1RINT�REQUESTER�

"S�FOR�THE�EXTRA�FORM�FEED�AT�THE�

END�OF�PRINTING�A�DOCUMENT
� *hVE�

NOTICED�THIS�AND�HAVEN�T�YET�FIGURED�

OUT�HOW�TO�PREVENT�IT�� *ThS�PROBABLY�A�

LITTLE�BUG�IN�2HK=PHKMA
�  -

!�,�2�$ '," �2&#�5-0"1
*�HAVE�A�SIM ILAR�

PROBLEM�TO�THAT�OF�*AN�

#ETTS���)	� 'EBRUARY�
����
�IN�THAT�WHEN�

USING�&DA87EE;A@3>�&397�� �� �FROM�

THE�FLOPPY�DISKS�*�WAS�ABLE�TO�

ACCESS�*D3@E)B7>>�FROM�THE�� DF;5 >7 �
�6;FAD �WITHOUT�ANY�PROBLEM��#UT
�

SINCE�TRANSFERRING�THE�PACKAGE�ON�TO�

MY�"����IN�ACCORDANCE�WITH�THE�

INSTRUCTIONS�GIVEN
�*D3@E)B7>>�W ILL�

NOT�LOAD�INTO�3".�FROM�THE�HARD�

DISK�AND�*�GET�A�gCANNOT�BE�FOUNDh�

REQUESTER��1LEASE�ADVISE�

*�ALSO�S TILL�RUN�& 397) 7 FF7 D �� � �AS�IT�
HAS�FEATURES�WHICH�&DA87EE;A@3>�
&397 �DOESNhT
�SUCH�AS�OUTLINE�
LETTERING�AND�PATTERNED�IN�FILLS
�PLUS�

PARAGRAPH�INDENTING�IS�SIMPLER���FOR�

STRAIGHTFORWARD�WORK�*�FIND�

& 397) 7 FF7 D �� � �EASIER�TO�USE�
4INCE�BOTH�&DA87EE;A@3>�&397 �

AND�&397) 7 FF7 D�� � �USE�THE�SAME�

TYPE�OF�CACHE�FOR�THE�$OMPUGRAPHIC�

FONTS
�AM�I�ABLE�TO�HAVE�ONLY�THE�

ONE�$($ACHE��DIRECTORY�ACCESSIBLE�

TO�BOTH�PROGRAMS �*F�SO
�HOW 

#RIAN�1�4HARMAN�

5EYNHAM�

,ENT

5HE�� KMB< E> � = BMH K�	"&
�AND� /K:GL.I> EE�
PROGRAMS�NEED�TO�BE�IN�THE�11AGE��

DIRECTORY
�WHICH�IS�THE�SAME�DIRECTORY�

THE�++:@>�PROGRAM�IS�IN
�AND�THE�

DICTIONARY���THE�FILE�CALLED�PFSF�B��K�

	OR�SOMETHING�LIKE�THAT
���NEEDS�TO�

BE�IN�THE�$('ONTS��DIRECTORY
�WHICH�IS�

THE�SAME�DIRECTORY�THAT�THE�

$OMPUGRAPHIC�FONTS�ARE�IN��	%ONhT�

CONFUSE�$('ONTS��WITH�$($ACHE�


:ES
�$('ONTS��SEEMS�A�SILLY�

PLACE�TO�PUT�THE�DICTIONARY
�BUT�IF�IT�

ISNhT�IN�$('ONTS�� / K:GL.I> EE�CANhT�
FIND�IT�IN�ORDER�TO�COPY�IT�TO�3".�

:OU�CAN�USE�THE�SAME�$($ACHE��

FOR�+ KH ?> LL BH G: E�+:@>�� 
� �AND�
+:@>.> MM> K�$$�WITH�NO�PROBLEM��4IMPLY�

CREATE�A�SINGLE� gCGCACHEh�DIRECTORY�

SOMEWHERE�ON�YOUR�HARD�DRIVE�AND�

THEN�CHANGE�THE�"SSIGNS�TO

$($ACHE��FOR�BOTH�+ KH ?> LL BH G: E�+:@>�
AND�+:@>.> MM> K�$$�TO�REFLECT�THE�
POSITION�OF�THIS�DIRECTORY��5HEN�MOVE�

ALL�YOUR�FONT�CACHES�INTO�THE�NEW�

$($ACHE��DIRECTORY�

:OU�CAN�ALSO�LET�THEM�SHARE�THE�

$('ONTS��DIRECTORY
�EXCEPT�THAT�THERE�

IS�A�CERTAIN�VERY�IMPORTANT�PROGRAM�

CALLED�g$(5h� IN�THE�$('ONTS��DIRECTORY�

THAT�IS�DIFFERENT�FOR�+ KH ?> LL BH G: E�+:@>
� 
� �AND�+:@>.> MM> K�$$


0NE�WAY�AROUND�THIS�PROBLEM�

WOULD�BE�TO�RENAME�THEM�

g$(5�PPAGEh�AND�g$(5�PS�h�AND�

MOVE�THEM�OUT�OF�$('ONTS�� INTO�	FOR�

EXAMPLE
�THE�$($ACHE��DIRECTORY��

5HEN�YOUhD�NEED�TO�WRITE�A�SCRIPT�FOR�

EACH�PROGRAM�THAT�FIRST�COPIED�THE�

RELEVANT�g$(5�XXXXh�FILE�INTO�$('ONTS�
�

RENAMING�IT�TO�g$(5h� IN�THE�PROCESS�

4OMETHING�LIKE�THIS
�FOR�

+ KH ?> LL BH G: E�+:@>� � 
� �FOR�EXAMPLE�

?KLU�?C?=?DA�?CP
LL=CA�PK�(
?CBKJPOE?CP
NQJ��JEH��LL=CA�LL=CA

7ERSION�����OF�+ KH ?> LL BH G: E�+:@> �
COMPLETELY�DOES�AWAY�WITH�FONT�

CACHES
�WHICH
�AS�YOU�NO�DOUBT�

ALREADY�KNOW
�CAN�FREE�UP�MEGABYTES�

OF�SPACE�ON�YOUR�HARD�DRIVE�� *TS�

SCREEN�REFRESH�RATE�IS�ALSO�VERY�MUCH�

QUICKER�THAN�VERSION�������*hM�NOT�

EXAGGERATING
�YOU�REALLY�DO�NOTICE�THE�

DIFFERENCE�� *ThS�WELL�WORTH�REGISTERING�

WITH�(OLD�%ISK�IN�THE�4TATES�AND�

WRITING�FOR�THE�UPGRADE�� -

+31'!�6
2',%3'1&#"
.Y�PROBLEM�IS�IN�

TRYING�TO�GET�MY�SYNTH�

TO�COMMUNICATE�WITH�

#GE;5 �. �� *F�*�PUT�
THE�SYNTH�INTO�.*%*�MODE
�WITH�THE�

CHANNEL�SET�AT�NUMBER���AND�THE�

SYNTH�SET�TO�4OUND�4OURCE�.ODE
�

THEN�LOADING�AN�EXAMPLE�FILE�IN�

#GE;5 �. �AND�PLAYING�IT�RESULTS�IN�
SOME�SOUNDS�COMING�FROM�THE�

SYNTH��5HESE�ARE�GENERALLY�

UNMUSICAL�FRAGMENTS�

/OW�*�THINK�IF�*�SPEND�THE�TIME�

TO�WORK�OUT�THE�PROTOCOLS�AND�SET�

UP�A�PROTOCOL�FILE�IN�#GE;5 
. �THEN�*

MIGHT�BE�ABLE�TO�GET�IT�TO�WORK�BUT�*�

AM�NOT�CERTAIN�THAT�IS�THE�PROBLEM�

5HE�WORST�PART�IS�TRYING�TO�GET�

KEYBOARD�SEQUENCES�INTO�#GE;5
.��
5HIS�TIME�*�SET�THE�SYNTH�INTO�.IDI�

,EYBOARD�"SSIGN�MODE
�WHICH�IS�

INTENDED�FOR�PLAYING�OTHER�.*%*�

EQUIPMENT�FROM�THE�144����

KEYBOARD��*�SET�UP�A�BLANK�FILE�IN�

#GE;5 
. �WITH�JUST�THE�METRONOME�

TRACK�AS�SUGGESTED�AND�THEN�SELECT�

3&$03%��*F�*�ATTEMPT�TO�PLAY�THE�

KEYBOARD�THE�KEYS�ARE�NOT�DETECTED�

AND�RECORDING�DOESN�T�START�� *F�*�

START�RECORDING�BY�CLICKING�THE�(0�

BUTTON�ON�#GE;5 
. PS�REQUESTER
�ALL�*�
GET�ARE�A�FEW�EMPTY�BARS�RECORDED�

NO�MATTER�WHAT�KEYS�*�PLAY�

*�WROTE�TO�THE�4OFTWARE�

#USINESS�WHICH�MARKETS�#GE;5 
. �
AND�THE�PEOPLE�THERE�SAID�THAT�WHEN�

THE�TITLE �IS�DISPLAYED�A�SHORT�gJINGLEh�

SHOULD�PLAY�AND�SUGGESTED�THAT�IF�

THIS�DOES�NOT�HAPPEN�THEN�MY�.*%*�

INTERFACE�OR�SERIAL�PORT�ARE�FAULTY��

)OWEVER
�ALTHOUGH�THE�JINGIE�DOES�

NOT�PLAY�WITH�MY�SET�UP
�THE�

KEYBOARD�DOES�INDICATE�THAT�IT�IS�

RECEIVING�.*%*�DATA�BY�FLASHING�THE�

.*%*�RECEIVED�LIGHT�

)AVE�YOU�ANY�SUGGESTIONS�AS�TO�

WHAT�*�AM�DOING�WRONG �*N�CASE�YOU�

THINK�IT�IS�THE�CONNECTIONS�*�HAVE
�

THE�SYNTH�.*%*�065�IS�CONNECTED�TO�

THE�INTERFACE�.*%*�*/�AND�VICE�VERSA�

WITH�BOTH�CABLES�CONNECTED�ALL�THE�

TIME��*�HAVE�A�5RILOGIC���.*%*�

INTERFACE�AND�A�:AMAHA�144����

.USIC�4TATION�DIGITAL�SYNTH�

1ETER�#LAIR�

-EYBURN�

/ORTH�:ORKSHIRE

4HORTLY�AFTER�(NLB<�3 �DISPLAYS�ITS�LOGO�
PAGE�IT�DOES�PLAY�A�FEW�NOTES�ON�ALL�

SIXTEEN�.*%*�CHANNELS�	IT�ONLY�LASTS�A�

SECOND�OR�SO
�AND�IF�YOUR�SYNTH� IS�

PROPERLY�SET�UP�THEN
�YES
�YOU�SHOULD�

HEAR�THE�JINGLE�THAT�YOUhVE�BEEN�TOLD�

ABOUT��:OUhVE�SAID�THAT�THE�SYNTH� LED�

INDICATES�THAT�IT�DOES�RECEIVE�SOME�

.*%*�DATA�AT�THIS�TIME�AND�THIS�IS�A�

GOOD�SIGN���IT�SUGGESTS�TO�ME�THAT�

BOTH�YOUR�SERIAL�PORT�AND�.*%*�

INTERFACE�ARE�0,��5HE�5RILOGIC��

INTERFACE�HAS�A�COUPLE�OF�GREEN�LEDS�

WHICH
�THOUGH�PERMANENTLY�ON
�BLINK�

AS�.*%*�DATA�PASSES�THROUGH�THE�

UNIT�� *T�WOULD�BE�WORTH�CHECKING�THAT
�

WHEN�THE��8I�S�C�9JINGLE�IS�SENT
�THE�

INTERFACE�.*%*�065�LED�ALSO�INDICATES�

THAT�SOME�TYPE�OF�.*%*�DATA�IS�BEING�

TRANSMITTED��:OUhVE�ALSO�SAID�THAT�

WHEN�AN�EXAMPLE�FILE�IS�LOADED�FROM�

(NLB<�3 �YOU�DO�GET�SOME�SORT�OF�

NOISES�FROM�THE�SYNTHESIZER���*�THINK�

THE�PROBLEM�HERE�IS�SIMPLY�THAT�AN�

UNSUITABLE�SET�OF�VOICE�CHANNEL�

SYNTHESIZER�ASSIGNMENTS�ARE�

BEING�USED�

0N�THE�.*%*�RECORDING�SIDE�THE�

FACT�THAT�(NLB<�3 �DOES�NOT�RECORD�
WHAT�YOU�PLAY�IS�SIGNIFICANT���THAT�

REQUESTER�WITH�THE�(0�BUTTON�SHOULD�

VANISH�AND�RECORDING�SHOULD�START�AS�

SOON�AS�YOU�HIT�A�KEY�� *�SUSPECT�THAT�

THE�5RILOGIC���INTERFACEhS�.*%*�*/�LED�

DOES�NOT�BLINK�WHEN�YOU�PRESS�KEYS�

ON�THE�KEYBOARD�AND�THAT�THE�

PROBLEM�IS�THAT�THE�144����IS�NOT�

GENERATING�ANY�.*%*�DATA�IN�THE�FIRST�

PLACE�� *T�COULD�HOWEVER�BE�SOMETHING�

SILLY�LIKE�A�FAULTY�.*%*�LEAD�SO�THIS�

ALSO�NEEDS�TO�BE�CHECKED�

5HE�SAD�THING�ABOUT�THESE�TYPES�

OF�.*%*�PROBLEMS�IS�THAT�THEY�ARE�

EASILY�SOLVED�BY�HAVING�THE�

EQUIPMENT
�AND�ITS�MANUAL
� IN�FRONT�

OF�YOU��.Y�GUESS�IS�THAT�MOST
� IF�NOT�

ALL
�OF�YOUR�PROBLEMS�STEM�FROM�THE�

WAY�THE�144����HAS�BEEN�SET�UP��

5HE�DIFFICULTY
�FROM�MY�POINT�OF�VIEW
�

IS�THAT�*hVE�NOT�USED�A�144������AS�

YOU�MUST�KNOW�THERE�ARE�MANY�

HUNDREDS�	IF�NOT�THOUSANDS
�OF�

DIFFERENT�SYNTHS�AND�ALTHOUGH� *�GET�TO�

SEE�A�LOT�THERE�ARE�STILL�PLENTY�THAT�*�

NEITHER�SEE�NOR�GET�ANY�TECHNICAL� INFO�

ON��5HE�144����JUST�HAPPENS�TO�BE�

ONE�OF�THIS�LATTER�GROUP�

/EVERTHELESS�*�HAVE�A�FEW�

SUGGESTIONS��FIRSTLY
� RE�READ�THE�

MANUAL�TO�MAKE�SURE�THAT�YOU�DO�

UNDERSTAND�THE�SETTING�UP�

PROCEDURES��4ECONDLY
�A�TRIP�TO�A�

LOCAL�:AMAHA�LITERATE�MUSIC�SHOP�

MIGHT�PROVE�FRUITFUL���YOUhLL� INVARIABLY�

FIND�THAT�MOST�OF�THE�SALES�

ASSISTANTS�ARE�MUSICIANS�THEMSELVES�

AND�THOSE�WHO�ARE�.*%*� LITERATE�WILL�

BE�ONLY�TOO�PLEASED�TO�HELP��5HIRDLY
�

IF�ALL�ELSE�FAILS
�CALL�:AMAHA�ON�c�

�������������AND�ASK�FOR�THE�

TECHNICAL�DEPARTMENT�WHICH�DEALS�

WITH�THE�144�SYNTH� RANGE���THEYhLL�BE�

ABLE�TO�OFFER�SPECIFIC�ADVICE�ON�YOUR�

PARTICULAR�SYNTH�MODEL��&�%

"#1)(#2� �� � ',!&�!32-$$
*�HAVE�RECENTLY�BOUGHT�

&DA87EE;A@3>�&397�� �
 �
AND�A�)EWLETT��

1ACKARD�%ESKJET�

����PRINTER��*�HAVE�A�����"MIGA�����

WITH��.B�3".�AND�"����HARD�DRIVE�

.Y�PROBLEM�IS�THAT�WHEN�*�TRY�TO�

PRINT�A�PAGE�FROM�&DA87EE;A@3>�&397 �
A����IN�GAP�IS�LEFT�BLANK�AT�THE�

BOTTOM
�LEAVING�OUT�ANY�TEXT�OR

BNMSHMTDC�NM�O@FD���

�+ '% � �1&-..#0�\ �'113#� �� ����.0'*� � � ��
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 *--"57!&���'ANTASY�ROLE�PLAYING�GAME
�GREAT�INTERACTION�WITH�YOUR�COMPUTER�CREATED�ENVIRONMENT�
 3  *#����)ELP�THE�DAWDLING�GHOST�AND�THE�SOAP�BUBBLE
�ESCAPE�FROM�THE�OLD�DESERTED�MANOR�HOUSE�
!�.2�',� *--"���"STONISHING�CREATURES�AND�ANIMATED��%�GRAPHICS
�THIS�IS�A�GAME�YOU�JUST�HAVE�TO�PLAY�
#*'+',�2-0���"�PROGRESSIVE�MULTI�STAGE�FLYING�SHOOT��EM�UP
�ON�A�LONG�WINDING�COURSE
�SURVIVE�IF�YOU�CAN�
&-12�%#1���:OU�MUST�GET�YOUR�TEAM�AND�HOSTAGES�OUT�OF�THE�TERRORIST�OVERRUN�EMBASSY
�WITHOUT�LOSS�OF�LIFE�
(3+.',%�(�!)1-,���*N�A�DELUGE�OF�COLOUR�AND�SOUND�SAVE
�THE�EARTH�FROM�SADNESS�AND�MELACHOLY�MUSIC�
)07.2-,�#%%���"�CLASSIC�#REAKOUT�GAME
����SCREENS
�SEPARATED�BY�,�COMBAT�SEQUENCES�
*�,!�12#0���:OUR�MISSION�IS�TO�FLY�THE�CLASSIC�88**�BOMBER�ON�ITS�DANGEROUS�RAIDS�OVER�ENEMY�TERRITIORY�
*-+ �0"�0�!�0�**7���:OU�DRIVE�YOUR�����BHP�4IERRA�$OSWORTH�THROUGH�DEMANDING�STAGES�OF�THE�RALLY�
.30.*#�1�230,�"�7���'OUR�ARCADE�GAMES
�AN�EXCITING�HIGH�SPEED�TRIP�INTO�TOTAL�COSMIC����SPACE�
1�$�0'�%3,1���-IVE�THE�"FRICAN�EXPERIENCE�IN�AN�ANIMAL�SANCTUARY
�TRACK�THE�POACHERS���IVORY�TRAFFICKERS�
12'0�!0�87�	'EATURING�#OBO
���#OBO���HIS�INMATES�ARE�PLANNING�A�STUNNING�TRAMPOLINE�JUMP�PRISON�ESCAPE�
1)7!&�1#���"IRBORNE�COMBAT�FOR�EVERY�SIMULATION�FAN��*N�THIS�ONE�OR�TWO�PLAYER�GAME
�BATTLE�AGAINST�YOUR�
.*(�FLYING�ADVERSARY�IN�YOUR�'����'ALCON�
1)7$-6''���4KYFOX�**
�THE�ONLY�SHIP�FAST�ENOUGH�TO�CARRY�ON�THE�4KYFOX�LEGEND��'IGHT�TO�BLOW�YOUR�FEDERATION�
ENEMIES�FROM�THE�(ALAXY
�AT�SPEEDS�OF������KILOMETRES�SECOND�
120')#�$-0!#�&�00'#0���1UTS�YOU�IN�THE�COCKPIT�OF�ONE�OF�#RITAINS�MOST�EXITING�FIGHTER�AIRCRAFT��.ULTIPLE�
SKILL�LEVELS�LET�YOU�PROGRESS�TO�BECOME�AN�ACE�PILOT
2',2',�-,�2&#�+--,���8E�VE�BEEN�CAPTURED�BY�$OLONEL�+ORGEN�AND�HE�S�TRING�TO�SCUPPER�THE�MOON�MISSION�
$OME�ON�5INTIN
�YOU�RE�THE�ONLY�ONE�WHO�CAN�SAVE�US
�AND�BE�THE�FIRST�ON�THE�MOON�
24�1.-021�$--2 �**���4TRAP�ON�YOUR�HELMET�FOR�"MERICAN�FOOTBALL�SIMULATION�THAT�LOOKS�LIKE�THE�REAL�THING�
6#,-,���+#%� *�12���5HIS�TIME�IT�S�WAR��5HE�9ENITES�ARE�BACK�AND�HAVE�THROWN�TIME�ITSELF�INTO�TURMOIL�

��KB@AM�MH�LN;LMBMNM>�BG=BOB=N:E�LH?MP:K>�MBME>L�HK�I:<D�BM>FL�LAHNE=�MA>�G>>=�:KBL>


-30�.-5#0.*�7�.�!)��� .0#4'-31*7�!-,2�',#"���� %0#�2�%�+#1�
 32�� ,-5�5#�0#� ',!*3"',%�2&#1#����$�,2�12'!� -,31�%�+#1���

��� 32�-,*7�5&'*12�12-!)1�*�12�
. 3 23.1,���5HE�FASTEST�SHOOT��EM�UP�OF�ALL�TIME��%EFENDER�WITH�A�VENGENCE����
#4-&$.-�04$23���6LTIMATE�IN�MULTISENSORY�GAMING��5HE�#&45�GRAPHIC�MYSTERIES��
$
,.3(.-
����LEVELS�OF�MULTI�COLOURED�PUZZLES
�"�CHALLENGING�EMOTIONAL�EXPERIENCE��
&1 -#�,.-23$1�2+ ,���&LVES
�5ROLLS
�(OBLINS
�0RES
�%RAGONS���,NIGHTS�DO�BATTLE��
15%�'.-# ���'ORMULA���MOTORBIKE�RACING�AT����MPH�ON�A�)ONDA�3$���RACING�BIKE��
#1(5(-�� %.1"$���'OR�DRIVING�MANIACS�����COMPETITIONS�DAY�OR�NIGHT�WITH�,�VEHICLES��
/(/$, -( ���$LASSIC�PUZZLE�ARCADE�GAME��4O�ADDICTIVE�YOU�WON�T�WANT�TO�PUT�IT�DOWN��
1."*��- ��1.++���$RAZY�ACTION�GAME�ACCOMPANIED�BY�FANTASTIC�3OCK��N�3OLL�SOUNDS��
2*6$$*
�1AINT�THE�TOWN�1*/,
�KILL�4CHNOREULS�AND�DOMINATE����LEVELS�OF�4KWEEZLAND�
3.6$1�.%�! !$+���*NTRICATE��%�STRATEGY�GAME��'ANTASTIC�LIGHTING���SHADING�EFFECTS��

� -#�' 16..#2� +2.�&(5$�8.4� �24/$1!�!1."'41$�.%%$1(-&�4/�5����-(&'32�%1$$�'.3$+�
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2/$"( +�!4#&$3�%1 -"$�24//+$,$-3�(2�(-"+4#$#�3..�
)8.8T8�����***�IAN�LL�''-��*� L��+.8 .f
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'ROM�UNPACKING�YOUR�"MIGA�TO�CREATING�YOUR�OWN�ICONS
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8RITTEN�BY�TECHNICAL�EXPERTS�AL�$OMMODORE�"MIGA�*NC
�64"����THE�PEOPLE�WHO�

DESIGNED�YOUR�"MIGA��)ARDWARE�LEVEL�MACHINE�CODE�PROGRAMMING�AL�ADVANCED�
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)ARWOODS�STOCK�A�COMPLETE�RANGE�OF�BOTH�.ONITORS���.ONITOR�57�S�
TO�GIVE�YOU�YOUR�PERFECT�SOLUTION�TO�THE�TYPE�OF�DISPLAY�TO�BUY�

J
5HE�EVER�POPULAR����INCH�1HILIPS�$.������.KLL��*TS�VERSATILITY�MEANS�YOU�NOT�ONLY�

GET�EXCELLENT�$OLOUR�GRAPHICS���TEXT�PERFORMANCE�WITH�A�WIDE�RANGE�OF�PERSONAL�
COMPUTERS
�BUT�WHEN�CONNECTED�TO�A�7$3
�YOU�GET�AN�AMAZING�����PIXEL�57�

PICTURE�8ITH�THE������.KLL
�)ARWOODS�GIVE�YOU�THE�COMPLETE�SET�UP
�TO�GET�YOU�

GOING�STRAIGHT�AWAY����.ONITOR
�3(#�PICTURE�AND�4TEREO�"UDIO�$ABLES
�

5AILORED�DUST�COVER
�AND�A�FULL� ���.ONTHS�ON�SITE�SERVICE�WARRANTY��
3(#�"%
�55-
�$OMPOSITE��7IDEO���STEREO�AUDIO�INPUTS� $AN�BE�USED�AS�A�57�

WITH�7$3�OR�5UNER� "LSO�AS�A�7IDEO�$AMERA�DISPLAY�MONITOR� 3ETRACTABLE�STAND�
5WIN�4TEREO�4PEAKERS� )EADPHONE�+ACK�

4OCKET� '3&&*EAD�FOR�YOUR�COMPUTER� '3&&�
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WITH�7$3�OR�TUNER�� 5WIN�4PEAKERS�FOR�

STEREO�OUTPUT� 4UPPLIED�WITH�CABLES�FOR� !-!- � -0�
"����$("�1$
�=$����������� - F C 0 W � L + 0

Z������

$M�L�BFIHKM:GM�MH�K>F>F;>K�MA:M�FHLM�/1�(HGBMHKL��:K>�LMBEM�?BKLM�:G=�?HK>FHLM�M>E>OBLBHGL��F>:GBG@�MA:M�MA>BK�:O>K:@>�����IBQ>E�MN;>�=BLIE:R�
����EHP>K�K>LHENMBHG�MA:G�:�FHGBMHK��<:GGHM�;>�@N:K:GM>>=�MH�=BLIE:R����<HENFG�M>QM�<E>:KER�PBMAHNM�KBLDBG@�>R>�LMK:BG
� $?�<AHHLBG@�:�/>E>OBLBHG�
(HGBMHK�>GLNK>�BM�A:L�MA>�E:M>LM������<A:K:<M>K�MN;>�<:I:;BEBMR��F>:GBG@�BM�<:G�A:G=E>�MA>��FB@:LY����<A:K:<M>KL�� ;R����EBG>�HNMINM�=>:KER


@@@@@@@@@@@@@@@@ J F I I F � #3"/%�/&8
461&3#�%&'*/*5*0/�1)*-*14�.0/*503�57��*%&"-�'03�".*("�03�$%57�64&34
�(*7*/(�'03�5)&�'*345�5*.&�536&�.0/*503�

26"-*5:�'30.�"�'6--�'&"563&�5&-&5&95�57�"5�"/�"''03%"#-&�13*$&�����+645�-00,�"5�5)&�'&"563&4���� %IRECT�4CART�

$ONNECTOR�FOR�"MIGA
�$%57
�7$3�03�4"5&--*5&�3&$&*7&3� 3(#�"%
�$OMPOSITE�7IDEO���AUDIO�INPUTS� '6--�5&-&5&95�'"$*-*5*&4�

	'03�5)*4�'"$*-*5:�&95&3/"-�"&3*"-�4)06-%�#&�64&%
� )EADPHONE�+ACK�4OCKET� '6--�580�:&"3�

(6"3"/5&&� �����$)"3"$5&3�)*()�%&'*/*5*0/�'45�56#&� 4611-*&%�8*5)�-001�"&3*"-� 3&.05&�

$0/530-� '3&&�LEAD�FOR�:063�COMPUTER��$!�4*0�2*0'��'$& �/# �(*)$/*-�57�$)�*0-�+��&.�������)��  F I 2 �

+*2 -+-*���/�)*� 3/-���*./�� /*�- +'�� �/# ����������.$(+'4���1$. �0.��/�/# �/$( �*!�*-� -$)"�

, W �8e� FTTFG�eRUV8FEW�I F F ]�NFYL IW 8F I �I

 I E@7 � �  N N ? ?
.*%*�*/5&3'"$&�	��1ORT
��*N
�0UT
�5HROUGH�PLUS���SWITCHABLE�THRU��OUT��*NCLUDES�CABLE��� 
 � Z������

Z������7IDI
�5HE�$OMPLETE�$OLOUR�4OLUTION��7IDI�WITH�3(#�4PLITTER
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MOVING�COLOUR�VIDEO�INTO����GREY�SCALE�FRAMES�	UP�TO����FRAMES�IN���.B��"MIGA
�AND�DIGITISES�FROM�STILL�COLOUR�VIDEO�SOURCE�IN�

UP�TO������COLOURS�IN�LESS�THAN���SECOND��3EQUIRES�HOME�7$3�OR�VIDEO�CAMERA�FOR�GRABBING��3EQUIRES�VIDEO�CAMERA�OR�7$3�

WITH�PERFECT�PAUSE�FOR�DIGITISING��/OW�COMES�WITH�1HOTON�1AINT�����'3&&����	SEE�1RO�(EN�FETURE�FOR�FULL�SOFTWARE�DETAILS
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#EFORE�YOU�CHOOSE�FROM�WHOM�TO�PURCHASE
�PLEASE�PHONE�US��8E�ARE�ALWAYS�
HAPPY�TO�DISCUSS�YOUR�REQUIREMENTS
�AND�ANSWER�ANY�QUERIES�YOU�MAY�HAVE���

��1HONE�OUR�0RDER�)OTLINE�WITH�YOUR�"CCESS
�7ISA
�.ASTERCARD
�
4WITCH�OR�-OMBARD�$REDITCHARGE�$ARD�QUOTING�NUMBER���EXPIRY�DATE�	%IXONS
�$URRYS
�
/"4$3�AND�OTHER�gSTORE��CARDS�ARE�-OMBARD�$REDITCHARGE�AND�ARE�ACCEPTE�D�BY�US
��

,f  �� .AKE�CHEQUES
�BANKERS�BUILDING�SOCIETY�DRAFTS� OR�POSTAL�ORDERS�
<��SJ� PAYABLE�TO�(03%0/�)"3800%�$0.165&34��	1ERSONAL�BUSINESS�CHEQUES�TAKE�

n� �DAYS�TO�CLEAR�FROM�DAY�OF�RECEIPT�WHEREUPON�YOUR�ORDER�WILL�BE�DESPATCHED
��1LEASE�
SEND�/AME
�"DDRESS
�AND�MOST�IMPORTANTLY�IF�POSSIBLE
�A�%AYTIME�5ELEPHONE�/UMBER�
ALONG�WITH�YOUR�ORDER�REQUIREMENTS��1LEASE�CHECK�YOU�ARE�ORDERING�FROM�ONE�OF�OUR�
LATEST�ADVERTISEMENTS�BEFORE�POSTING�	PHONE�IF�YOU�REQUIRE�CONFIRMATION
��1LEASE�REMb
EMBER�THAT�FOR�EXAMPLE�MANY�4EPTEMBER�PUBLICATIONS�APPEAR�DURING�"UGUST
�THEREFORE�
PRICES�YOU�SEE�MAY�HAVE�CHANGED�	EITHER�UP�OR�DOWN
�

? � *7&*� '3&&�WITHIN����WORKING�DAYS��6,�.AINLAND�ONLY
�03�
. L� h� �"DD�̂ �����PER�MAJOR�ITEM�FOR�NEXT�WORKING�DAY�DELIVERY
�6,

.AINLAND�MOST�REGIONS
�
V� L�6,�� ��.OST� ITEMS�ARE�AVAILABLE�AT�5"9�'3&&�13*$&4�TO�NON�6,

RESIDENTS�WHEN�VISITING��EXPORT�SHIPMENT��1LEASE�CONTACT�US�FOR�ORDERING�INFORMATION�

7� �� I� �� :OU�WILL�BE�GIVEN�OUR�&XCLUSIVE�5ECHNICAL�4UPPORT�1HONE�/UMBER�TO�
CALL�SHOULD�YOU�REQUIRE�ANY�HELP�OR�ADVICE�ON�ANY�ASPECT�OF�THE�SYSTEM�YOU�HAVE�PURCHASED�
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/&8�6/*54�UNLESS�OTHERWISE�STATED��'OR�THE�WHOLE�GUARANTEE�PERIOD
�WARRANTY�SERVICE�WILL�BE�
COMPLETELY�'3&&�0'�$)"3(&�

"$6*5:� "NY�COMPUTER
�MONITOR�OR�PRINTER�REQUIRING�WARRANTY�SERVICE�CAN�BE�
COLLECTED�gROM�YOUR�NOME�'3&&�0'�$)"3(&�DURING�THE�GUARANTEE�PERIOD�	6,�.AINLAND�ONLY
�
AND�A�'"45�TURNAROUND�IS�(6"3"/5&&%�BY�OUR�08/�&/(*/&&34�

? � =� �� �R� "LL�COMPUTERS�ARE� TESTED�PRIOR�TO�DESPATCH
�AND�ALL�ITEMS�ARE�
SUPPLIED�WITH�MAINS�PLUG�AND�LEADS�AS�REQUIRED���JUST�CONNECT�UP�AND�USE�STRAIGHT�AWAY�
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"13�������	7ARIABLE
��"VAILABLE�TO�MOST�ADULTS�OF�EIGHTEEN�YEARS�OR�OVER
�SUBJECT�TO�STATUS��

4IMPLY�PHONE�OR�WRITE�AND�WE�WILL�SEND�YOU�WRITTEN�DETAILS�ALONG�WITH�AN�APPLICATION�FORM��

"PPLICATIONS
�REQUIRED�IN�ADVANCE
�AVAILABLE�TO�FULL�TIME�6�,��MAINLAND�RESIDENTS�AND�

OVERSEAS�#RITISH�FORCES�PERSONNEL��4HOWROOM�VISITORS
�PLEASE�ASK�FOR�DETAILS�OF�OUR�INb

STORE��*NSTANT�"CCOUNT���8RITTEN�QUOTATIONS�ON�REQUEST�

*F�YOU�ARE�ALREADY�THE�HOLDER�OF�A�-OMBARD�$REDIT�$HARGE�$ARD�YOU�
CAN�USE�THIS�TO�PURCHASE�FROM�US�	SUBJECT�TO�YOUR�PERSONAL�CARD�LIMIT


/HA=OA�L=U�QO�=�R EO EP �SDANA�KQ N�BQ HH� N=JCA�K B�=@RANPEOA@�LNK@Q?PO��=P�
PDA�2 ,$�".,/$3(3(5$�/1("$2����,.1$��EO�KJ�O=HA�� � ++�4-#$1�
.-$�1..%��� EJ�LHA=O=JP�OQ NNKQJ@ EJCO�=P�KQ N�LQNLKOA�>Q EHP�ODKSNKKI�
�.>>�GHM>�;>EHP�F:I�
�3DANA�O�LHAJ PU�K B�%1$$�L=NGEJC�? HKOA �>U�

�
���N G MBE��
���(HG=:R�MH �.:MNK=:R
�
���N G MBE��
���2>=G>L=:R
� � EHL>=�HG�.NG=:RL

"���$HESTERFIELD

.41�-$6 �2'.61.., �(2�
)4 2 3 2 �, (-43$2 �%1., �
3'$ �, H � �)4-"3(.- ���

L J P

�@@<5	� D85��@@<5�<?7?��%139>D?C8�1>4��<1CC93�1B5�DB145=1B;C�?6��@@<5��?=@ED5B��!>3���<<�?D85B�DB145=1B;C�1B5�13;>?G<54754�



BNMSHMTDC�EQNL�O@FD���

GRAPHICS�CLOSE�TO�THE�BOTTOM�OF�THE�

PAGE
�AND�THE�TOP�OF�THE�PAGE�ON�

THE�SCREEN�IS�PUSHED�DOWN�ONE�INCH�

*�HAVE�MADE�SURE�THAT�THE�PAGE�

SIZE�IS�SET�TO�"��IN�1REFERENCES
�I�

USE�THE�)1@%ESK+ET�DRIVER�WITH�

PAGE�TYPE�SET�TO���

4IMON�1UTLAND�

8ADSLEY
�4HEFFIELD

4TOP�RIGHT�THERE
�4IMON
�THIS�IS�A�WELL�

KNOWN�PROBLEM��5HE�TROUBLE�IS�THAT�

THE�)1@%ESKJET�PRINTER�DRIVER�HAS�AN�

.IN�BY�L0IN� RESTRICTION�FOR�PRINTING�

GRAPHICS
�WHICH�IS�WHAT�YOU�ARE�DOING�

FROM�+ KH ?> LL BH G: E�+:@>
�8ELL
�TO�BE�

ACCURATE
� IThS�ACTUALLY�A��
����DOTS�

BY��
����DOTS�AT�����DPI� RESTRICTION�

%ONhT�ASK�ME�WHY�� *�GUESS�IThS�

BECAUSE�IT�WAS�WRITTEN�IN�"MERICA�

WHERE�THEY�USE�FUNNY�SIZED�PAPER�

5HE�REASON�ORDINARY�TEXT�PRINTS�

DOWN�TO�THE�BOTTOM�IS�BECAUSE�IT�IS�

ORDINARY�TEXT
�NOT�GRAPHICS
�SO�THE�

�
����DOTS�BY��
����DOTS�RESTRICTION�

DOESNhT�COME�INTO�IT�

5HE�SOLUTION�IS�TO�AVAIL�YOURSELF�

OF�A�DRIVER�THAT�HAS�THIS�GRAPHICS�

PRINTING�AREA�RESTRICTION�REMOVED
�

AND�YOU�CAN�GET�ONE�FROM�% N L M��F B@: �
( HG MA ER �ON�a �������������FOR�THE�
PRICE�OF�A�SHAREWARE�+AMDISK�� -

5 �,2 �+-0#� $-,21�
R I � * * � 8HERE�CAN�*�GET�SOME�

- RX � MORE�$OMPUGRAPHIC

FONTS�FOR�USE�WITH�MY�

&397)7 FF7 D �

�
+OHN�#URGIN�

-INCOLN

5HE�FIRST�PACK�TO�BUY
�AND�THE�BEST�

VALUE
� IS�SOMETHING�CALLED�THE�

*NMEBG> � !HG ML �+:<D�WHICH�CONTAINS�
���FONTS�MADE�UP�OF�#OLD
� *TALIC�AND�

#OLDLTALIC�VERSIONS�OF�ABOUT�EIGHT�

CLASSIC�TYPEFACES
�PLUS�A�FANCY�FONT�

AND�A�COUPLE�OF�SYMBOLS�FONTS�� *F�YOU�

CAN�T�FIND�IT�IN�THE�MAIL�ORDER�ADVERTS�

TRY�)#�.ARKETING�c�������������

"S�WELL�AS�THAT�PACK�THERE�ARE�

ABOUT�A�DOZEN�MORE�$OMPUGRAPHIC

FONTS�AVAILABLE��5HESE�HAVE�TO�BE�

BOUGHT�SINGLY�AND�WORK�OUT�MUCH�

MORE�EXPENSIVE���SO�EXPENSIVE�THAT�*�

DONhT�THINK�ANY�6,�DISTRIBUTORS�HAVE�

IMPORTED�THEM�FROM�THE�4TATES
�BUT�

YOU�COULD�ASK�)#�.ARKETING�ABOUT�

THEM�WHILE�YOUhRE�ON�THE�PHONE�� -

0�+�0#20�!2'-,
*�HAVE�AN�"MIGA�����

WITH�,ICKSTART�����

AND�FATTER�"GNUS
�AND�

HAVE�BEEN�USING�

�7>GJ7�& 3 ;@ F��, �� *T�S�A�VERY�MEMORY�

HUNGRY�PROGRAM
�SO�*�BOUGHT�A�

���.B�UPGRADE
�CONFIGURED�TO��.B�

$HIP�3".�AND����.B�'AST�3".�

/OW
�WHENEVER�*�USE��& �, �IN�HIb
RES�MODE�EVERY�OTHER�PAGE�IS�

CORRUPT�AND�THEN�THE�COMPUTER�

(URUS��8OULD�UPGRADING�TO�

8ORKBENCH���SOLVE�MY�PROBLEM 

4�0SWIN�

%ENTON
�/ORTHANTS

:OUR�BOARD�IS�FAULTY��$OMMODORE�

DOES�NOT�RECOMMEND�USING�ANY�

BOARD�THAT�FITS�IN�THE�TRAPDOOR�

EXPANSION�THAT�CARRIES�MORE�THAN�

���,B�OF�3".��5HIS�IS�BECAUSE�

SOME�ARE�VERY�UNRELIABLE�AND�SOME�

SIMPLY�DO�NOT�WORK�ON�CERTAIN�"MIGA�

CONFIGURATIONS�� *hM�AFRAID�YOU�HAVE�

FOUND�ONE�OF�THESE
�AND�8ORKBENCH

����WILL�MAKE�NO�DIFFERENCE�� (

5&'!& �1#/3#,!#0�
*�OWN�A�YEAR�OLD�

"���h�,ICKSTART�' )
AND�8#�V L�� �� �WITH�A�

���.B�UPGRADE�

*�HAVE�AN�EXTERNAL�DUAL�DRIVE�FROM�

1OWER�$OMPUTING�	CHOSEN�FROM�YOUR�

REVIEW
�AND�THE��G6;A��@9;@77D�
SAMPLER��*�ORIGINALLY�PURCHASED�MY�

"MIGA�TO�MAKE�MUSIC
�AND�ALSO�TO�

USE�FOR�HOMEWORK
�BUT�AFTER�WASTING�

^���ON�THE�USELESS�#GE;5 
. �
 �
 �AND�
GAINING�NOTHING�FROM�)7CG7@57D�
%@7	� *�AM�CLOSE�TO�GIVING�UP�

*�AM�DELIGHTED�WITH�THE��G6;A �
�@9;@77D �PACKAGE��*T�IS�EASY�TO�USE�
AND�GIVES�FANTASTIC�QUALITY��.Y�

PROBLEM�IS�THAT�*�CANNOT�SEQUENCE

&�.#+*� �1/0%*#� Z� &�.#+*��1/0%*#
"GNUS�CHIP���5HE�CUSTOM�CHIP�DEDICATED�TO�GRAPHICS��5HE�FIRST�THREE�VERSIONS�

������
�AND�THE������AND������'AT�"GNUS���CAN�ACCESS����.B�OF�$HIP�

3".��"�LATER�VERSION
�����A
�CAN�ACCESS��.B��WHILE�THE�ONES�USED�IN�"����

1LUSES�AND�"�����CAN�ACCESS��.B�

$HIP�3".���5HE�AREA�OF�THE�"MIGAhS�MEMORY�DIRECTLY�ACCESSIBLE�BY�THE�

CUSTOM�GRAPHICS�AND�SOUND�CHIPS��0RIGINALLY�IT�WAS�A�MAXIMUM�OF����,��

NEWER�MACHINES�FITTED�WITH�THE�FATTER�"GNUS�GRAPHICS�CHIP�CAN�ACCESS��.B
�

ALLOWING�SMOOTHER�ANIMATIONS�AND�MORE�SCREENS�TO�BE�DISPLAYED�AT�ONCE�

5HE�"����1LUS�COMES�WITH�AN�"GNUS�WHICH�CAN�ADDRESS��.B�OF�$HIP�3".�

'AST�3".���"NY�EXTRA�MEMORY�WHICH�IS�NOT�$HIP�3".��5HE�CUSTOM�CHIPS�

CANNOT�ACCESS�IT
�AND�BECAUSE�SUCH�ACCESSES�TO�$HIP�3".�CAN�BLOCK�OUT�THE�

CENTRAL�PROCESSOR�AND�SLOW�DOWN�ITS�OWN�ACCESSES
�'AST�3".� IS�FASTER�

4.15&���4OCIETY�OF�.OTION�1ICTURE�AND�5ELEVISION�&NGINEERS���THIS�IS�A�TIME�

CODING�USED�TO�SYNCHRONISE�VIDEO�WITH�.*%*�SIGNALS�

MY�SAMPLES�WITH�IT
�AND�HAVE�BEEN�

UNABLE�TO�FIND�A�PROGRAM�THAT�CAN�DO�

SO�� *�HAVE�A�.*%*�DRUM�MACHINE�

	"LESIS�43���
�AND�WANT�TO�SLAVE�

THIS�TO�A�SEQUENCER
�AND�ADD�MY�

SAMPLES�OVER�IT��5HE�PROBLEMS�

ARRIVED�WITH�#GE;5 
. �BECAUSE�MY�

SAMPLES�ARE�QUITE�LONG�AND�THEY�ARE�

LOOPED
�A�GUITAR�BREAK�FOR�INSTANCE
�

WHILE�THE�SEQUENCER�ONLY�PLAYS�A�

CRASH�CYMBAL��"LSO
�*�USUALLY�SAMPLE�

AT�ABOUT�������SAMPLES�A�SECOND�

AND�AFTER�CONVERTING�TO�#GE;5
. �E �
RATE�OF������MY�SAMPLES�SOUND�

GRAINY�AND�USELESS�

*DEALLY
�THE�SEQUENCER�*�AM�

LOOKING�FOR�FULLY�SUPPORTS�INTERNAL�

*''�SOUNDS
�AND�CAN�ALSO�SLAVE�.*%*�

EQUIPMENT��*�ALSO�HOPE�TO�LINK�THE�

"MIGA�AND�DRUM�MACHINE�TO�A�FOUR��

TRACK�RECORDER��" LL�THE�SEQUENCERS�*�

HAVE�LOOKED�AT�ARE�HIGH�LEVEL�.*%*�

VERSIONS�THAT�ARE�AIMED�AT�KEYBOARD�

USERS
�W ITH�LITTLE �OR�NO�SUPPORT�FOR�

INTERNAL�SAMPLE�USERS�� *�M�BEGINNING�

TO�WISH�*�D�BOUGHT�AN�"TARI
�SIMPLY�

BECAUSE�OF�THE�BETTER�SOFTWARE�

SUPPORT��1LEASE�ADVISE�ME�OF�THE�

CLOSEST�SEQUENCER�FOR�MY�NEEDS�

4HANE�%ALY�

'INCHLEY
�-ONDON

*F�YOU�ARE�LOOKING�FOR�FUTURE�4.15&�

SUPPORT�THEN�*�SUSPECT�THAT�YOU�ARE�

GOING�TO�HAVE�TO�GO�FOR�ONE�OF�THE�

HEAVYWEIGHT�.*%*�SEQUENCERS�

REGARDLESS�OF�THE�FACT�THAT�YOUR�.*%*�

REQUIREMENTS�ARE�MINIMAL��:OU�VE�

PROBABLY�ALREADY�LOOKED�AT�

�:KL�+ BI>L �+ KH ?> LL BH G: E�BUT�YOU�MAY�

NOT�BE�AWARE�THAT�THERE�IS�A�RANGE�OF�

g"DD�0Nh�TOOLS�INCLUDING�ONE�SPECIALLY�

MADE�FOR�INTERNAL� *''�SOUNDS�

SUPPORT�� *hVE�NOT�ACTUALLY�USED� IT�BUT�

HAVE�BEEN�TOLD�THAT�IT�PROVIDES�HIGH�

AND�LOW�FIDELITY�SAMPLE�PLAY�OPTIONS
�

FINE�TUNING�AND�A�HOST�OF�OTHER�USEFUL�

GOODIES��5HE�DISADVANTAGE�OF�THIS�

PATH�WOULD�BE�THAT��:KL�+ BI>L �IS�
QUITE�EXPENSIVE�	ESPECIALLY�SINCE�THE�

ADD�ON�SOUNDS�PACKAGE�ALONE�WILL�

PUT�ANOTHER�̂ ���OR�SO�ONTO�THE�BASIC�

SEQUENCER�PRICE�ANYWAY
��:OU�ARE�

ALSO�LIKELY�TO�NEED�ADDITIONAL�MEMORY�

IN�ORDER�TO�CREATE�A�USEFUL�SET�UP�

*N� ITS�FAVOUR�IS�THE�FACT�THAT�

�:KL�+ BI>L �IS�VERY�POWERFUL�AND
�
WHEN�YOU�GET�INTO�4.15&�TAPE��

RECORDING�WORK
��:KL�+ BI> YS�FACILITIES�
WILL�PROVE�VERY�USEFUL��5HIS�SEQUENCER�

DOES�OF�COURSE�PROVIDE�ALL�THE�.*%*�

FACILITIES�YOU�ARE�LIKELY�TO�NEED��0NE�

OTHER�THING����SINCE�YOU�ARE�UNHAPPY�

WITH�(NLB<�3 �IT�MIGHT�BE�USEFUL�TO�

TALK�TO�;ONE�BECAUSE�THE�COMPANY�

WAS�DOING�DEALS�FOR�USERS�SWAPPING�

FROM�(NLB<�3 �TO��:KL�+ BI>L
� *T�WILL�
ALSO�BE�ABLE�TO�GIVE�YOU�UP�TO�DATE�

DETAILS�OF�THE��:KL�+ BI>L � $G M> KG: E�
.HNG=L �ADD�ON�PACKAGE�AND�TELL�YOU�
EXACTLY�HOW�MUCH�MEMORY�IS�GOING�TO�

BE�NEEDED�TO�TACKLE�THE�TYPES�OF�

SAMPLES�YOU�ARE�INVOLVED�WITH��;ONE�

%ISTRIBUTION�IS�ON�� ���������������

&�%

- , �7-30 �+�0)1
"FTER�READING�YOUR�

%51�ARTICLE�LAST�

MONTH�AND�SEEING�THE�

RESULTS�POSSIBLE�WITH�

&397)7 FF7 D���	� *�VE�DECIDED�TO�INVEST�
IN�A�CHEAP�%51�PACKAGE��5HE�ONE�*�

INTEND�TO�BUY�IS�&397)7 FF7 D����� *�
WOULD�BE�GRATEFUL�IF�YOU�WOULD�

ANSWER�MY�QUESTIONS�

A
�%OES�IT�USE�"('"�$OMPUGRAPHIC�

FONTS�FOR�SCREEN�AND�PRINTOUT 

B
�)OW�MANY�OF�THESE�FONTS�ARE�

SUPPLIED
�AND�WHAT�SIZES 

C
�8HAT�GRAPHICS�FORMATS�W ILL�IT�

IMPORT �*�WOULD�LIKE�TO�USE�5*''
�

FROM�THE�SCHOOLhS�-OGITECH�SCANNER�

D
�)OW�FAST�DOES�IT�RUN �8 ILL�IT�BE�

BEARABLE�ON�MY����,�GRAPHICS�

3".
����,�EXPANSION�3".
�DUAL�

FLOPPY�DRIVE�"MIGA�����

E
�8HAT�IS�THE�PRINTOUT�QUALITY�ON����

PIN
����PIN�AND�LASER 

F
� *S�THE�MANUAL�COMPREHENSIVE 

G
�$OULD�YOU�GIVE�ME�ANY�OTHER�

INFORMATION�WHICH�MAY�BE�OF�HELP 

,EVIN�#EWLEY�

$ONNAHS�2UAY
�%EESIDE

A
�:ES�

B
�5WO�ARE�SUPPLIED��5IMES�AND�

5RIUMVIRATE��$(�FONTS�ARE�RE�SCALABLE�

AND�+:@>.> MM> K�$$�ENABLES�YOU�TO�REb
SCALE�THEM�FROM��PTTO����PT��:OU�

CAN�ALSO�MAKE�THEM�#OLD
� *TALIC
�

0UTLINE
�4HADOW�AND�6NDERLINE
�AND�

FILL�THEM�WITH�DIFFERENT�FILL�PATTERNS�

FROM�WITHIN�+:@>.> MM> K�$$��SO�THEREhS�
PLENTY�OF�STYLES�TO�BE�GOING�ON�WITH�

C
�*T�WILL� IMPORT�STANDARD�"MIGA�*''�

*-#.S�UP�TO�)".�	�
����COLOURS

�

PLUS�+ KH ?>LL BH G: E�� K:P �gCLIPSh�� *F�YOU�
NEED�TO�IMPORT�5*''�YOU�WILL�HAVE�TO�

CONVERT�THEM�TO�*''�FIRST�USING�A�

UTILITY�LIKE�� KM�� >I M�+ KH ?>LL BH G: E�
	WHICH�ISN�T�CHEAP�

�OR�THERE�ARE�ONE�

OR�TWO�SHAREWARE�CONVERSION�UTILITIES�

THAT�MIGHT�DO�THE�JOB�

D
�5HE�SPEED�WILL�BE�BEARABLE
�BUT�

YOU�CERTAINLY�CAN�T�CALL�+:@>.> MM> K�$$�
FAST��)OWEVER�YOUR�MAIN�PROBLEM�IS�

MEMORY���.B�IS�THE�BARE�MINIMUM�IT�

NEEDS�TO�OPERATE�IN
�SO�YOUhLL�HAVE�

VERY�LITTLE�MEMORY�LEFT�FOR�CREATING�

DOCUMENTS��:OU�WILL�DEFINITELY�NEED�

TO�INVEST�IN�MORE�MEMORY
�AT�LEAST�A�

COUPLE�OF�MEGABYTES�TO�BE�SURE�

E
�$OME�ON��5HE�BETTER�THE�QUALITY�OF�

PRINTER
�THE�BETTER�THE�QUALITY�OF�

PRINTOUT�� *F�YOUhRE�LOOKING�FOR�A�

CHEAPISH�PRINTER�THAT�GIVES�BETTER�

RESULTS�THAN�ITS�PRICE�SUGGESTS
� LOOK�

NO�FURTHER�THAN�THE�$ANON�#+�L0EX�

BUBBLE�JET
�WHICH�DOES�����BY�����

DPI�GRAPHICS�THAT�ARE�ALMOST�LASER�

QUALITY�AND�COSTS�ABOUT�^(&&�
F
�5HE�MANUAL� IS�GOOD
�WITH�A�WORKED�

EXAMPLE�TO�TAKE�YOU�THROUGH�THE�

LEARNING�PROCESS�� *�SEE�FROM�YOUR�

LETTER�THAT�YOUhVE�USED�+:@>F :D> K�� �
ON�A�.ACINTOSH
� IN�WHICH�CASE�*�THINK�

YOUhLL�FIND�+:@>. > MM> K�$$�A�CINCH�
G
�/EVER�TRUST�A�DOG�WITH�BROWN�

EYEBROWS�� -
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0N�WHICH�OF�THE�FOLLOWING�SUBJECTS�WOULD�YOU� LIKE�TO�

SEE�FORUMS�

o�%ESKTOP�PUBLISHING

o�7IDEO

o�.*%*�AND�MUSIC

o�1ROGRAMMING

o�#USINESS�SOFTWARE

o�&DUCATION

o�8ORKBENCH�AND�"MIGA%04

o�$OMMUNICATIONS

1LEASE�LIST�THE�THREE�COMPANIES�YOU�WOULD�MOST�

LIKE�TO�SEE�EXHIBITING�NEW�PRODUCTS�AT�THE�SHOW�
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*;NBM��>P?HNOL?���THIS�SCREEN�SHOWS�THE�PRESENTATION�OF�QUESTIONS�AND�
THE�*NDICATION�OF�SUCCESS��(REAT�SHAME�THEY�DIDNhT �SPEND�MORE�ENERGY�ON�

IMPROVING�THE�DATABASE�OF�QUESTIONS�INSTEAD�OF�IN�DIFFERENT�GAMES

BRILLIANT�AND�AS�IT�HAPPENS
�SO�DO�*
�

PRINCIPALLY�FOR�TWO�REASONS��'IRSTLY�IT�

IS�HIGHLY�STRUCTURED�AND
�ONCE�YOU�

START�USING�IT
�NOT�TOO�COMPLICATED�TO�

LEARN��4ECONDLY
� IT�IS�UNIVERSAL� IN�THAT�

IT�CAN�MOVE�FROM�ONE�MACHINE�TO�

ANOTHER�ALLOWING�VERY�POWERFUL�

COMMANDS�TO�BE�EXECUTED�QUICKLY�

AND�EFFECTIVELY��.Y�SON�DID�HIS�WORK�

EXPERIENCE�AT
�GO�ON�THEN
� *#.
�AND�

THE�PRINCIPAL�ADVICE�HE�SEEMED�TO�

COME�AWAY�WITH�WAS
� �*F�YOU�DONhT�

KNOW�3EXX
�THEN�LEARN�IT
� IT�S�THE�

LANGUAGE�OF�THE�FUTURE�j� *�WOULD�LIKE�

TO�SEE�ANY�APPLICATIONS�ANYONE�HAS�

WRITTEN�IN�"3EXX��5HESE�REALLY�WOULD�

QUALIFY�FOR�SERIOUS�#ROWNIE�POINTS�

%--"'#1�%�*-0#
5O�ENCOURAGE�YOU�TO�GET�YOUR�

EXAMPLES�OFF�TO�ME
� *�SPOKE�TO�1ETER�

5ALBOT
�$OMMODOREhS�&DUCATION�

4UPREMO
�WHO�HAS�PROMISED�ME�

SOME�GOODIES�WHICH� *hLL�AWARD�TO�THE�

MOST�OUTSTANDING�PROJECT�SENT�TO�ME�

EACH�MONTH
�SO�GET�TO�IT�AND�LET�S�

SEE�WHAT�YOU�ARE�UP�TO��"S�EDUCATION�

SOFTWARE�COMES�ON�TO�THE�MARKET
� *�

WILL�BE�LOOKING�AT�IT�AND�GIVING�YOU�THE�

RUNDOWN�ON� ITS�PERFORMANCE�� *�WILL�

ALSO�BE�REVIEWING�HARDWARE�FROM�AN�

EDUCATIONAL�APPLICATIONS�POINT�OF�

VIEW��'OR�EXAMPLE
�IN�NEXT�MONTHhS�

ISSUE
� *�AM�GOING�TO�LOOK�AT�THE�

BUDGET�DIGITISER�MARKET
�CHECK�OUT�

PRICE�PERFORMANCE
�AND�CONSIDER�HOW�

WE�CAN�USE�THEIR�FEATURES�TO�LIVEN�UP�

COURSEWORK�ASSIGNMENTS��5HIS�MONTH�

*�HAVE�THREE�PIECES�OF�SOFTWARE�TO�

REPORT�ON��QUITE�DIFFERENT�IN�THEIR�

SOPHISTICATION
�BUT�SHARING�A�STRONG�

EMPHASIS�ON�THE�LEARNING�PROCESS�

!>O=;NCIH
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"ILOG
3 ELCOME�TO�A�NEW�

LOOK
�AND�*�HOPE
�

INTERESTING�FORMAT�TO�

OUR�EDUCATION�

FEATURE��"S�YOU�CAN�SEE�FROM�THE�

CREDIT�AT�THE�TOP
�MY�NAME�IS�8 ILF�

3EES
�AND�*�AM�ONE�OF�THOSE�CHALK��

FACE�WORKERS
�ALL�YOU�STUDENTS�OUT�

THERE�KNOW�AND�LOVE�� *�WORK�IN�A�

)IGH�4CHOOL�UP�IN�THE�BEAUTIFUL�

COUNTY�OF�/ORTHUMBERLAND
�AND�LIKE�

ALL�OF�YOU�ADDICTS
�*hM�ANOTHER�

OWNER�AND�USER�OF�AN�"MIGA��8HAThS�

MORE�IMPORTANT�THOUGH
�IS�THAT�*�

ALSO�USE�"MIGAS�EVERY�DAY�AT�

SCHOOL
�AND�OVER�THE�LAST�FOUR�YEARS�

HAVE�DEVELOPED�A�HUGE�ADMIRATION�

FOR�THE�MACHINE
�AS�WELL�AS�A�PRETTY�

FAIR�LEVEL�OF�COMPETENCE�IN�MAKING�

THE�"MIGA�STAND�UP�AND�BEG�

5HE�MACHINES�WE�HAVE�ARE�USED�

CONSTANTLY�FOR�JUST�ABOUT�EVERY�

CONCEIVABLE�APPLICATION��.Y�JOB�AS�A�

FACULTY�HEAD�COVERS�RESPONSIBILITY�FOR�

ALL�OF�THE�CREATIVE�SUBJECTS�IN�THE�

CURRICULUM
� INCLUDING�g5ECHNOLOGYh
�SO�

THE�RANGE�OF�USES�COVERS�.USIC
�"RT�

AND�%ESIGN
�$%5
�)OME�&CONOMICS
�

&XPRESSIVE�"RTS�AND�1&��/OW�*hM�SURE�

MANY�OF�YOU�"MIGA�OWNERS�USE�YOUR�

COMPUTER�IN�YOUR�STUDIES
�AND�IF�YOU�

DONhT
�THEN� IThS�TIME�YOU�DID�� *�KNOW�

FROM�THE�CONTACTS�*�HAVE�WITH�

$OMMODORE�6,�THAT�ALL�SORTS�OF�

BRILLIANT�THINGS�ARE�HAPPENING�OUT�

THERE
�AND�THAT�THE�"MIGA�IS�BEING�

USED�IN�MORE�AND�MORE�SCHOOLS
�AS�

TEACHERS�COME�TO�REALISE�HOW�

VERSATILE� IT�IS�

$3230#� ',12�*+#,21
#EARING�THIS�IN�MIND
�WHAT�*�REALLY�

WANT�TO�HAPPEN�IN�THE�EDUCATION�

FEATURE�EACH�MONTH� IS�TO
�SOME�

EXTENT
�GOING�TO�BE�DICTATED�BY�YOU�� *F�

YOU�ARE�USING�YOUR�"MIGA�FOR�SCHOOL�

PROJECTS�OR�ASSIGNMENTS
�AND�YOU�ARE�

PLEASED�WITH�THE�RESULTS
�THEN�*�WANT�

TO�HEAR�ABOUT�IT�� *T�DOESNhT�MATTER�

WHICH�SUBJECT�IN�SCHOOL�OR�COLLEGE�

YOUR�WORK�IS�FOR�OR�HOW�SOPHISTICATED�

THE�OUTCOME�WAS
�BUNG�THE�RESULTS�

ON�A�DISK
�ALONG�WITH�A�DESCRIPTION�OF�

WHAT�THE�WORK�IS�AND�SEND�IT�TO�ME�AT

"MIGAS�FOR�gCONTROLh� IN�ANY�SCHOOL�

APPLICATIONS��5HE�SERIAL�PORT�HAS�A�

MULTITUDE�OF�USES�AND�IS�PARTICULARLY�

SUITABLE�FOR�CONTROLLING�EXTERNAL�

DEVICES�SUCH�AS�ROBOT�ARMS
�TURTLES
�

SYSTEMS
�NETWORKS�ETC��)AVE�YOU�

WRITTEN�ANY�CONTROL�SOFTWARE�TO�

OPERATE�SUCH�DEVICES �/O�DOUBT

COMMUNICATION� LANGUAGE�KNOWN�AS�

3EXX
�OR�"3EXX�IN�ITS�"MIGA�FORM��

1ERHAPS�SOME�OF�YOU�HAVE�STARTED�

PLAYING�AROUND�WITH�IT �"�GOOD�PAL�OF�

MINE�IS�A�SYSTEMS�CONSULTANT�WITH�

*#.�	WHOOPS�MUSNhT�ADVERTISE

�AND�

HE�NEVER�STOPS�GOING�ON�ABOUT�IT�� *T�

WOULD�APPEAR�THAT�THEY�THINK�IT�IS

THE�USUAL��F B@: �.AHII> K�ADDRESS�
*N�FUTURE�MONTHS�*�WANT�TO�GIVE�

YOU�THE�CHANCE�TO�SEE�YOUR�WORK�

PUBLISHED
�AND�HOPEFULLY�WE�CAN�ALL�

LEARN�NEW�IDEAS
�SKILLS�AND�

APPLICATIONS�FOR�OUR�FAVOURITE�

MACHINE�

"RE�ANY�OF�YOU�USING�YOUR�"MIGA�

FOR�COMPOSING�MUSIC�USING�.*%* �*�

THINK�WEhVE�CROSSED�MOST�OF�THE�

MAJOR�HURDLES�IN�MY�SCHOOL�AND�USE�

THE�"MIGA�EXTENSIVELY�IN�&XPRESSIVE�

AND�1ERFORMING�"RTS�FOR�THIS�

APPLICATION��)OW�ARE�YOU�GETTING�ON �

8RITE�AND�TELL�ME��8E�USE�(NLB<�3 �
AND�.HNG= MK:<D> K�AS�WELL�AS��>'NQ> �
(NLB< ��AND�WE�HAVE�A�LUSH�COLLECTION�
OF�ASSORTED�EXPANDERS�AND�.*%*�

DEVICES��8HAT�DO�YOU�USE
�AND�HOW�

SUCCESSFUL�HAVE�YOU�BEEN 

2�)#�2&#�!-,20-*1
*�WOULD�PARTICULARLY�LIKE�TO�HEAR�FROM�

ANY�OF�YOU�WHO�ARE�USING�YOUR

THOSE�OF�YOU�WHO�HAVE�RECENTLY�

JOINED�THE�"MIGA�USER�FRATERNITY�

WILL�BE�PROUD�OWNERS�OF�THE�"����

1LUS�AND�8ORKBENCH���� *F�YOU�ARE�

EXTREMELY�RICH
�AND�SOME�KIND�

RELATIVE�BOUGHT�YOU�A�����
�THEN�YOU�

WILL�ALSO�BE�IN�THE�SAME�FORTUNATE�

PREDICAMENT�OF�OWNING�$OMMODORE�S�

LATEST�INNOVATION�WHICH�SLIPPED�INTO�

THE�6,�WITHOUT�MUCH�OF�A�SONG�AND�

DANCE�

5HE�"MIGA%04�MANUAL�IS�NOW�AN�

OPTIONAL�EXTRA�WITH�"MIGAS�	"ND�

SOME�WOULD�SAY�BEST�LEFT�AT�THAT
�

INCLUDING�ME�
��8HAT�YOU�MIGHT�HAVE
�

HOWEVER
�PARTICULARLY�IF�YOU�HAVE�

ACCESS�TO�A�����
� IS�A�WONDERFUL

4 / � �+ '% � �1&-..#0�\ � '113#� �� � \ ��.0'*� � � ��
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)ERE�WE�SEE�$LUG�THE�$AVEMAN�DESPERATLY�TRYING�TO�FORCE�THE�TURTLES�TO�

SURFACE�IN�THE�FIRST�PART�OF�*;NBM��>P?HNOL?
�0NCE�THE�ROW�OF�TURTLES�HAS�BEEN�
FOUND
�$LUG�CAN�SCAMPER�OVER�THE�RIVER�BY�RUNNING�ON�TH IR�BACKS

3 & 7 * & 8 4

)�0$/�� 2!*01.!
( : MA L �� =O>G MN K> �IS�ANOTHER�OF�THE�
CONTINUING�SEQUENCE�OF�PROGRAMS�

DESIGNED�TO�HELP�STUDENTS�WITH�

NATIONAL�CURRICULUM�SUBJECTS
�AND�IN�

THIS�CASE�THE�TOPIC�IS�MATHS
�AGES�

SIX�TO�FOURTEEN��*NITIAL� LOADING�

PROVIDES�A�DISPLAY�SCREEN
�AND�

BACKGROUND�MUSIC�WHICH�MUST�RANK�

AMONG�THE�WORST�*�HAVE�EVER�HEARD
�

HAVING�BOTH�ASYNCHRONOUS�TRACKS�AND�

DISCORDANT�MELODIES��0NCE�THE�MUSIC�

HAS�FINALLY�REACHED�ITS�AWFUL�CLIMAX
�

WE�ARE�PRESENTED�WITH�A�NAME�AND�

AGE�REQUESTER�SCREEN�FOLLOWED�BY�AN�

ASSORTED� LIST�OF�TOPICS�FROM�WHICH�YOU�

CAN�CHOOSE�TO�ANSWER�QUESTIONS�AND�

WHETHER�YOU�WOULD�PREFER�AN�

INCREASING�DIFFICULTY�LEVEL�� *T�ASKED�

ME�THE�QUESTIONS�IN�A�VERY�CLEAR�WAY
�

DISPLAYING�HOW�MANY�QUESTIONS�*�HAD�

CORRECT�AND�INCORRECT��5HERE�DID�SEEM�

TO�BE�SOME�CONFUSION�REGARDING�

ATTAINMENT�LEVELS
�FOR�EXAMPLE�THE�

������AGE�GROUP�ASKED������,��� �
�
FOLLOWED�BY������
������
�  
������

WHERE�THE�TASK�WAS�TO�FIND�THE�

MISSING�NUMBER�IN�A�SEQUENCE�

4OME�OF�THE�QUESTIONS�WERE�EVEN�

REPEATED
�CASTING�DOUBTS�ON�THE�SIZE�

OF�THE�DATABASE�� *�ALSO�GOT�ANNOYED�

WITH�THE�WAY�IN�WHICH�THE�ANSWER�HAD�

TO�BE�ENTERED��6NLESS�THE�RESPONSE�

WAS�ENTERED�IN�PRECISELY�THE�

ACCEPTABLE�WAY
�THE�RESPONSE�WAS�

AN� gINCORRECTh� REPLY
�EVEN�WHEN�IT�WAS�

NOT�OBVIOUS�THAT�THIS�WAS�THE�CASE��

NOT�AN�APPROPRIATE�WAY�OF�DEALING�

WITH�A�'&�YEAR�OLD�WHO�ISN�T�TOO�
FAMILIAR�WITH�A�COMPUTER�

$OMPLETION�OF�A�BLOCK�OF�

QUESTIONS�GIVES�THE�USER�ACCESS�TO�A�

GAME
�AND�THIS�PATTERN�CONTINUES�

THROUGH�FOUR�DIFFERENT�GAMES��5HE�

GAMES�INCLUDED�WITH�THIS�PACKAGE

��-*�&);*39:7*�.8�
*3/4>&'1*�&3)�
(-&11*3,.3,��

7*6:.7.3,�9&=.3,�
54<*78�4+�

(43(*397&9.43��

APPROPRIATE�TO�HAVE�INCLUDED�A�LESSER�

ELEMENT�OF�gCHANCEh�AT�THIS�STAGE
�AS�

FAILURE�TO�GUESS�THE�CORRECT�GRID�

REFERENCE�REQUIRED�RETURNING�TO�THE�

NEXT�SEQUENCE�OF�QUESTIONS
�AND�

HAVING�TO�GO�THROUGH�THE�WHOLE�

PROCESS�AGAIN��5HE�SECOND�GAME�

INVOLVES�REPEATING�AN� INCREASINGLY�

COMPLEX�SEQUENCE�OF�GENERATED�

SHAPES�TO�GRADUALLY�FEED�THE�HUNGRY�

WIZARD�	NAMED�8ILF�
�� *�PARTICULARLY�

LIKED�THIS�GAME
� IT�WAS�BOTH�

ENJOYABLE�AND�CHALLENGING�AND�

REQUIRED�TAXING�POWERS�OF�

CONCENTRATION�

5HE�THIRD�GAME�IS�BASED�UPON�AN�

*NDIAN�HITTING�A�TARGET�WITH�A�BOW�AND�

ARROW��THE�PUPIL�HAS�TO�GIVE�ELEVATION


BEARING
�AND�POWER��5HE�TEST�ENDS�

WITH�AN�ARCADE�STYLE�SHOOT�gEM�UP�

GAME
� LACKING�THE�ATTENTIVE�QUALITIES�

OF�THE�PREVIOUS�THREE�

5HE�MANUAL�WHICH�COMES�WITH�

THE�SOFTWARE�IS�ADEQUATE�IN�

EXPLAINING�ITS�USE
�BUT�LITTLE�MORE�

THAN�THAT�� *T�LOOKED�RATHER�FLIMSY
�AND�

CHEAPLY�PRODUCED�� *�THOUGHT�THE�IDEA�

OF�INCLUDING�A�GOVERNMENT�PUBLICATION�

ON�MATHS�IN�THE�NATIONAL�CURRICULUM�A�

LITTLE�CRAFTY�� *�SUPPOSE�IT�MIGHT�GIVE�

THE�SOFTWARE�SOME�ENHANCED�

CREDIBILITY�TO�A�POTENTIAL�PARENT�BUYER
�

BUT�REALLY�SERVED�NO�PURPOSE�IN�

IMPROVING�THE�QUALITY�OR�EFFECTIVENESS�

OF�THE�PACKAGE�

"S�A�MATHS�REVISION�FACILITY


CONSIDERABLE�MORE�ENERGY�MIGHT�HAVE�

GONE�INTO�THE�PROVISION�OF�A�MUCH�

LARGER�DATABASE�OF�QUALITY�QUESTIONS
�

RATHER�THAN�FOUR�FAIRLY�AVERAGE�

GAMES�� *�ACKNOWLEDGE�THE�AUTHORhS�

INTENTIONS�OF�TRYING�TO�CREATE�A�

PROGRAM�WHICH�OFFERS�PLATFORMS�

BASED�ON�ENJOYING�PLAYING�GAMES�AS�

REWARDS�FOR�ACHIEVEMENT
�BUT�IN�

TRYING�TO�ACHIEVE�BOTH
�*�FEEL�THE�

SOFTWARE�SUCCEEDS�IN�ACCOMPLISHING�

NEITHER�VERY�SUCCESSFULLY�

+'!0-+#�130#
0CCASIONALLY
�A�PIECE�OF�SOFTWARE�

COMES�ALONG
�AND�IT�STOPS�YOU�IN�YOUR�

TRACKS
�THINKING�ABOUT�THE�

POSSIBILITIES�OF�WHAT�YOU�MIGHT�BE�

ABLE�TO�DO�WITH�IT��( B<KH( >:LN K> �FALLS�
INTO�THIS�CATEGORY�� *T�REQUIRES�A�

GENLOCK�TO�MAKE�IT�WORK
�AS�WELL�AS�A�

VIDEO�CAMERA��8HAT�IT�DOES�IS�

BASICALLY�VERY�SIMPLE��BY�

SUPERIMPOSING�VIDEO�INFORMATION�ON�

TO�A�CALIBRATED�SCREEN
�ALL�FORMS�OF�

MEASUREMENT�CAN�BE�TAKEN�

5HE�SOFTWARE�WAS�ORIGINALLY�

DEVELOPED�AS�A�RESEARCH�TOOL�FOR�

INSECT�BEHAVIOUR�STUDIES�AT�8YE�

$OLLEGE
�PART�OF�-ONDON�6NIVERSITY�� *T�

HAS�NOW�BEEN�EXPANDED�TO�

INCORPORATE�MEASUREMENTS�

APPLICABLE�TO�A�MUCH�BROADER�RANGE�

OF�TOPICS��5HE�BEHAVIOURAL�ELEMENT�IS�

STILL�THERE�ALLOWING�QUANTITATIVE�

STUDIES�OF�BEHAVIOUR
�MOVEMENTS�

AND�EVENTS�TO�BE�MADE�SIMPLY�AND�

QUICKLY��5HIS�IS�DONE�BY�SIMPLY�

POINTING�THE�MOUSE�AT�THE�RESPECTIVE�

POINTS�ON�THE�SCREEN�AND�CLICKING�

5HE�"MIGA�CAN�THEN�RECORD�AND

I F I
� �

B P H E

#>@E�JLKQE� '�T>KQ�QL �Q>HB �>�@ILPB�� ?RQ� '� ELMB�PFJMIFCFBA� ILLH�� >Q�QEB�S>OFLRP�
@LKPBNRBK@BP�LK�VLR�� LC�QEB�� � � � �#AR@>QFLK�0BCLOJ��@Q��TFQE� PMB@FCF@�
OBCBOBK@B�QL � 'KCLOJ>QFLK�2B

5HIS�MONTH�WE�ARE�GOING�TO�SEE�WHAT�IT�MEANS�IN� g5ECHNOLOGYh�

"S�YOU�NO�DOUBT�KNOW
�THERE�HAS�BEEN�GREAT�UPHEAVAL�IN�EDUCATION�IN�THE�LAST�FEW�

YEARS
�THE�PRINCIPAL�CAUSE�OF�WHICH�WAS�THE�AFOREMENTIONED�ACT��5HIS�ACT�DECIDED�THAT�

ALL�STUDENTS�BETWEEN�THE�AGE�OF���AND����HAVE�TO�FOLLOW�A�SPECIFIC�CURRICULUM��5HAT�IS
�

EVERYONE�HAS�TO�STUDY�A�DEFINED�LIST�OF�SUBJECTS��5HESE�SUBJECTS�ARE�PLANNED�OUT�OVER�

THE�YEARS�YOU�SPEND�IN�SCHOOL
�STARTING�WITH�,EY�4TAGE���	UP�TO���YEARS�OLD
�4TAGE���	��

TO����YEARS�OLD
�4TAGE���	���TO����YEARS�OLD
�AND�4TAGE���	���TO����YEARS�OLD
��&ACH�

SUBJECT�IS�DIVIDED�INTO�"TTAINMENT�5ARGETS�	"5S

�AND�EACH�"5�HAS����LEVELS�OF�

ACHIEVEMENT��8HAT�THIS�MEANS
� IS�THAT�AS�THE�ACT�COMES�INTO�FORCE�OVER�THE�YEARS
�AND�

IT�S�DUE�TO�REACH�YEAR����	���YEAR�OLDS
�IN�4EPTEMBER
�SCHOOLS�ARE�REQUIRED�BY�LAW�TO�
PROVIDE�CERTAIN�EXPERIENCES�

g5ECHNOLOGYh
�WHICH�IS�A��FOUNDATION�SUBJECTh�	EVERYONE�HAS�TO�DO�IT�

�HAS�FIVE�"5S
�

THE�FIFTH�ONE�IS�CALLED
� i*NFORMATION�5ECHNOLOGY�$APABILITY�j�5HE�LEVELS�GRADUALLY�
INCREASE�IN�COMPLEXITY�FROM�

l �,EY�4TAGE���-EVEL���

i1UPILS�SHOULD�BE�TAUGHT�

l�THAT�INFORMATION�TECHNOLOGY�CAN�BE�USED�TO�HELP�PLAN�AND�ORGANISE�IDEAS�IN�WRITTEN�
AND�GRAPHIC�FORM�j

l �TO�,EY�4TAGE���-EVEL���

iPUPILS�WORKING�TOWARDS�LEVEL� '& �SHOULD�BE�TAUGHT�TO�

l� ANALYSE�SYSTEMS�TO�BE�MODELLED�USING�*NFORMATION�5ECHNOLOGY
�MAKE�CHOICES�IN�

DESIGNING
� IMPLEMENTING�AND�TESTING�THEM�AND�JUSTIFYING�THE�METHODS�THEY�HAVE�USED�j�

	&XTRACTS�FROM�i5ECHNOLOGY�IN�THE�/ATIONAL�$URRICULUMj�%EPT�OF�&DUCATION�AND�4CIENCE�


4O�YOU�CAN�SEE�THERE�IS�QUITE�A�RANGE�OF�CAPABILITY�AND�UNDERSTANDING��3EMEMBER�

THESE�ARE�YOUR�ENTITLEMENTS�BY�LAW
�AND�*�SUPPOSE�HAVING�AN�"MIGA�AT�HOME�HELPS�YOU�

GET�AHEAD
�AND�ACHIEVE�THOSE�HIGHER�LEVELS�QUICKER�THAN�MOST�

' E

2 %
WERE�NICELY�ILLUSTRATED�AND�COUPLED�

WITH�SOUND�EFFECTS
�ALTHOUGH�THE�

ANIMATION�WAS�OCCASIONALLY�JERKY��"�

GAME�COULD�BE�PLAYED�AFTER�

COMPLETION�OF�A�SET�OF�FIFTEEN�

QUESTIONS��5HE�FIRST�OF�THESE�WAS�

� EN@ �MA > ��:O>F:G�WHICH�INVOLVED�
HELPING�A�CAVEMAN�CROSS�A�RIVER�BY�

STEPPING�ON�TURTLES
�WHICH�WERE�

SUBMERGED
�SO
�THE�PUPIL�HAS�TO�CLICK�

ON�A�GRID�TO�FIND�A�TURTLE
�WHICH�WOULD�

SURFACE�WHEN�FOUND�

0NCE�A�LINE�OF�TURTLES�IS�FOUND
�

$LUG�CAN�HAPPILY�SCAMPER�ACROSS�THE�

RIVER�� *T�MIGHT�HAVE�BEEN�MORE

�+ '%� �1&-..#0�\ � '113#� �� � \ ��.0'*� � � � � � 4 '
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#EFORE�YOU�TRY�ANYONE�ELSE�RING�US�FOR�THE�BEST�PRICE��

5NS@K�NE����KHAQ@QX�CHRJR�@S�OQDRDMS�
8E�ARE�CONSTANTLY�ADDING�TO�THESE�� *N�ADDITION�TO�THE�LIBRARIES�WE�SELL�ALL�9�$"%�

PROGRAMS
�PRODUCTS�AND�PERIPHERALS�INCLUDING�THE�LATEST�*MAGINE��%�RENDERING�PROGRAM�
WHICH� IS�COMPATIBLE�WITH�9�$"%��%��8E�ALSO�CAN�SUPPLY�COMPLETE�$"%�SYSTEMS�BASED�

ON�9�$"%�AND�THE�"�����OR�"�����"MIGA�COMPUTERS��6PGRADE�YOUR�CURRENT�
9�$"%�SYSTEM�WITH�A�DIGITISING�TABLET�AND�MENUS�

8D�B@M�VQHSD�RODBH@KHRDC�9�.@BQN� QNTSHMDR�
"LL�OF�THE� LIBRARIES�ARE�%9'�COMPATIBLE�AND�WILL�WORK�WITH�OTHER�PROGRAMS� SUCH�AS�"UTOb
$AD�� 8E�ARE�THE�SOLE�6�,��DISTRIBUTORS�AND�MANUFACTURERS�OF�THE�SYMBOL� LIBRARIES�FOR�9��
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CALCULATE�THE�DISTANCE�MOVED
�BASED�

ON�THE�CALIBRATION�ENTERED�BY�THE�

USER��"REAS�ARE�HANDLED�IN�THE�SAME�

WAY��"�BOUNDARY�IS�DRAWN�AROUND�THE�

DESIRED�AREA
�AND�THEN�CLICKING�ON� IT�

RECORDS�ITS�AREA��%YNAMIC�

MEASUREMENTS�ARE�POSSIBLE
�SIMPLY�

BY�MOVING�THE�MOUSE�OVER�THE�OBJECT�

AS�IT�MOVES�AROUND�THE�SCREEN��5HIS�

FEATURE�CAN�RECORD�PATHS�OR�TIME�

8HAT�IS�PARTICULARLY�EXCITING�

ABOUT�THIS�SOFTWARE�ARE�THE�

POSSIBILITIES�IT�OPENS�UP�FOR�SO�MANY�

OTHER�APPLICATIONS��1OINT�A�VIDEO�

CAMERA�AT�A�MAP
�SET�THE�CALIBRATION�

ACCORDING�TO�THE�SCALE�OF�THE�MAP
�

AND�THEN�PURELY�BY�CLICKING
�DISTANCES�

CAN�BE�CALCULATED�EITHER�AS�THE�CROW�

FLIES�OR�BY�FOLLOWING�ROADS�ON�THE�

WONDERFULLY�DESCRIBED�gWIGGLY�LINEh�

OPTION�

SUCCESSFULLY�A�GROUP�DANCE�WAS�

WORKING�OUT�TOGETHER�

6SING�( B<KH( >:LN K> �COULDN�T�BE�
MORE�EASY��1ULLDOWN�MENUS�AND�

REQUESTERS�MAKE�THE�WHOLE�CONTROL�

SYSTEM�VERY�EASY�AND�THE�HELP�FACILITY

��4��*3&'1*8�:8*78�
94�':.1)�&3)�

2&3.5:1&9*�241*(:1&7�
897:(9:7*8��

PROVIDES�SUPPORT�FOR�ANY�DIFFICULTIES��

'ULL�PALETTE�CONTROL�AND�COLOUR�DISPLAY�

OPTIONS�ARE�AVAILABLE
�AND�ONCE�A�

SEQUENCE�OF�MEASUREMENTS�HAS�

BEEN�COMPLETED
�THEN�A�DATA�SCREEN

6SING�*C=LIG?;MOL?��YOU�CAN�CALIBRATE�JUST�ABOUT�ANYTHING��:OU�DO�
NEED�A�GENLOCK�AND�A�VIDEO�SOURCE
�BUT�ONCE�ACQUIRED�*�THINK�YOU�

W ILL�FIND�THIS�SOFTWARE�IS�LIMITED�ONLY�BY�YOUR�OWN�INVENTIVENESS

5HE�ABILITY�TO�USE�EITHER�gREALb

TIMEh�OR�RECORDED�INFORMATION�

ENABLES�MANY�OPTIONS�TO�BE�UTILISED�

REPEATEDLY�� *MAGINE�BEING�ABLE�TO�

TRAIN�AT�THROWING�THE�DISCUS��YOUR�

BEST�THROWS�WHEN�RECORDED�COULD�BE�

SCRUTINISED�ACCORDING�TO�ANGLE�

MEASUREMENT�AND�BODY�ALIGNMENT��

0PTIMUM�PERFORMANCE�COULD�BE

COLLATES�AND�PRESENTS�ALL�THE�

INFORMATION�IN�A�CLEAR�PRECISE�WAY
�

READY�TO�BE�SENT�TO�THE�PRINTER�

*�WOULD�LIKE�TO�BE�ABLE�TO�

COMMENT�ON�THE�QUALITY�OF�THE�

MANUAL
�BUT�8YE�$OLLEGE�ONLY�SENT�

ME�A�DEMO�VERSION�OF�THE�DISK
�AND�

VERY�LITTLE�DOCUMENTATION�TO�SUPPORT�

THE�PROGRAM�WITH�NO�MANUAL��5HIS�IS

% F�YOU�FEEL�THERE�IS�AN�ASPECT�OF�YOUR�STUDIES�THAT�IS�NOT�ADEQUATELY�

ADDRESSED�IN��GCA;�0BIJJ?L��WRITE�AND�TE LL�ME
�AND�HOPEFULLY�WE�

CAN�PUT�THAT�RIGHT��"RE�YOU�TRYING�TO�CARRY�OUT�ANY�PARTICULAR�

APPLICATION
�OR�STRUGGLING�WITH�A�PIECE�OF�HARDWARE
�AND�BANGING�

YOUR�HEAD�AGAINST�THE�WALL �-ET�ME�KNOW
�*F�*�CANhT�ANSWER�IT�MYSELF
�THEN�

*hM�SURE�*�CAN�FIND�OUT��3EMEMBER
�*�M�TALKING�EDUCATIONAL�APPLICATIONS��*�

CANhT�REALLY�GET�YOU�PAST�LEVEL���OF�/I<I=IJ�� ��	"CTUALLY�*�PROBABLY�COULD
�

BECAUSE�THE�TWO�PRINCIPAL�AUTHORS�OF�/I<I=IJ���ONLY�LEFT�MY�SCHOOL�LAST�

YEAR
�AND�WENT�DIRECTLY�TO�THE�SOFTWARE�HOUSE�TO�WORK�ON�WRITING�IT�

�BUT�

THAThS�NOT�WHAT�WE�ARE�ABOUT�IN�THIS�SECTION�OF�OUR�MAG�

ACHIEVED�THROUGH�CLOSE�SCIENTIFIC�

ANALYSIS�� *T�COULD�ACTUALLY�BE�SET�UP�

TO�RECORD�LONG�JUMP�PERFORMANCES
�

SHOWING�HEIGHT
�TIME�OF�FLIGHT�IN�THE�

AIR
�AND�DISTANCE�ACHIEVED��

"LTERNATIVELY�A�GROUP�OF�DANCERS�COULD�

BE�USED�TO�INVESTIGATE�HOW

A�SUPERB�PIECE�OF�SOFTWARE�WHICH�

DESERVES�A�PLACE�IN�ANY�SCHOOL�� *�

SUSPECT
�THAT�WHILE�ITS�ORIGINS�AND�

PROPOSED�APPLICATIONS�MAY�LIE�IN�THE�

SCIENCES
� IT�WILL�FIND�ITS�WAY�INTO�ALL�

MANNER�OF�CURRICULUM�AREAS
�THE�

APPLICATIONS�TO�WHICH�IT�IS�PUT�WILL

ONLY�BE�RESTRICTED�BY�THE�

INVENTIVENESS�OF�THE�USER�

+-%
(H" �� ( H E> <N E: K�" K:IA B<L �.H?MP :K> ��
IS�A�MOLECULAR�CONSTRUCTION�FACILITY�

WHICH�ALLOWS�USERS�TO�BUILD�AND�

MANIPULATE�MOLECULAR�STRUCTURES
�

SUBSEQUENTLY�MEASURING�OR�CHANGING�

TORSION�ANGLES��5HE�CONSTRUCTED�

MOLECULE�CAN�BE�ROTATED�ABOUT�ANY�

AXIS
�ZOOMED�IN�OR�OUT
�SCALED�OR�

MOVED�AROUND�THE�SCREEN�� *NDIVIDUAL�

ATOMS�MAY�BE�LABELLED�BY�CLICKING�ON�

THEM
�AND�DISTANCES�BETWEEN�

INDIVIDUAL�ATOMS��CAN�BE�MEASURED��

4TRUCTURES�CAN�BE�MODIFIED�BY�

BREAKING�OR�CREATING�BONDS�TO�

DEVELOP�MOLECULAR�STRUCTURES�INTO�

MORE�SOPHISTICATED�OR�SIMPLER�

MOLECULES�

g$OLOURSET�4ETh�ALLOWS�THE�

COLOURS�OF�BONDS�TO�BE�DEFINED�AS�

PEN�NUMBERS
�USING�ATOM�OR�AMINO�

ACID�TYPES
�AMINO�ACID�RESIDUE�

RANGES
�OR�SPECIFIC�LINKS�BETWEEN�TWO�

ATOM�TYPES�

"N�"STERISK�MAY�BE�USED�AS�A�

WILDCARD�WHEN�SPECIFYING�ATOM�TYPES
�

E�G��)��WILL�DEFINE�ALL�HYDROGENS��"�

FUNCTION� LABELLED�$1,�PROVIDES�THE�

USER�WITH�THE�OPTION�TO�EITHER�PREVIEW�

THE�IMAGE�OF�THE�MOLECULE�AS�A�QUICK�

RENDERING�OR
�ALTERNATIVELY
�TO�START�A�

FULL�BLOWN� RAY�TRACING�OF�THE�MOLECULE
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MOLECULES�WHICH�DID�NOT�EXIST
�JUST�BY�

ADDING�BONDS
�OR�LINKING�EXISTING�

STRUCTURES�TOGETHER�

6NLESS�YOU�HAVE�AN�ACCELERATOR�

CARD
�THE�FULL�RAY�TRACING�CAN�TAKE�

HOURS�TO�COMPLETE
�AND�WHILE�THE�

OUTCOME�IS�SUPERB
�YOU�WILL�BE�

WITHOUT�YOUR�"MIGA�FOR�A�

CONSIDERABLE�PERIOD�OF�TIME��5HIS�IS�

THE�SOFTWARE�YOU�NEED�IF�YOU�ARE

*I$��;�MOLECULAR�GRAPHICS�PACKAGE���WHEN�YOU�HAVE�CREATED�AN�

ENTIRELY�NEW�MOLECULE
�YOU�CAN�USE�THE�GADGETS�ON�THE�RIGHT�TO�

ZOOM
�ROTATE
�OR�MOVE�AROUND��)EAVY�STUFF
�BUT�REALLY�CLEVER�SOFTWARE

IN�USER�DEFINED�ATOM�COLOURINGS��5WO�

EXAMPLES�ARE�SUPPLIED�OF�TRACED�

MOLECULES
�BOTH�OF�WHICH�ARE�

EXTREMELY�IMPRESSIVE��(H" �IS�AN�
EXTREMELY�SOPHISTICATED�AND�VERY�

TECHNICALLY�ORIENTED�PIECE�OF�

SOFTWARE
�RELEVANT�TO�STUDENTS�IN�YEAR�

���AND�BEYOND�� *T�DOES�HAVE�ONE�OR�

TWO�CHARACTERISTICS�WHICH�WOULD�

BENEFIT�FROM�CONSIDERATION�AND
�AFTER�

SPEAKING�WITH�THE�AUTHORS�WHO�SENT�

THIS�SOFTWARE�TO�MY�SCHOOL�FOR�

EVALUATION
� *�UNDERSTAND�THESE�ARE�TO�

BE�INCORPORATED��5HE�VERSION� *�

INSPECTED�ONLY�WORKED�IN�INTERLACE
�

AND�THE�FLICKER�DROVE�MY�EYES�SCATTY��

*T�WAS�ALSO�POSSIBLE�TO�CREATE

HEAVILY�INTO�MOLECULAR�CHEMISTRY�� *T�

CERTAINLY�ENABLES�STUDENTS�TO�

COMPREHEND�THE�INTRINSICALLY�COMPLEX�

NATURE�OF��%�MOLECULE�STRUCTURES
�

AND�PRESENTS�AND�MANIPULATES�THEM�

IN�A�FRIENDLY
�UNCOMPLICATED�WAY�

"�SECOND�DISK�IS�DISTRIBUTED�FREE�WITH�

(H"��CALLED�1-5�� *T�IS�AN�"MIGA%04�

DEVICE�HANDLER�WHICH�INTERPRETS�)1(-�

FILES
�AND�SENDS�THEM�TO�ANY�

PREFERENCES�SUPPORTED�PRINTER�

5HAT�COMPLETES�THE�REVIEWS�FOR�

THIS�MONTH
� *�HOPE�YOU�FOUND�THE�

INFORMATION�USEFUL�� *F�YOU�WOULD�LIKE�

ANY�PARTICULAR�INFO�ON�ANY�OF�THESE�

PACKAGES
�THEN�CONTACT�ME
�AND� *�WILL�

TRY�TO�ASSIST�� $%
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& 71hS�*MPACT�7ISION�CARD�

FOR�"MIGA�����
������

AND������COMPUTERS�

WAS�LAUNCHED�IN�THE�6,�

AT�THE�8ORLD�OF�$OMMODORE�SHOW�

AND�WAS�BEING�HAILED�AS�A�MAJOR�

TOOL�FOR�THE�"MIGA�VIDEO�USER
�

PRODUCING�PROFESSIONAL�QUALITY�VIDEO�

OUTPUT
�WITH�1ICTURE�LN�1ICTURE
�

THREE�BUNDLED�SOFTWARE�PACKAGES�

AND�A�HOST�OF�OTHER�FEATURES�

*�D�BEEN�EAGER�TO�TAKE�A�LOOK�AT�

THE�*7����AND�NOW�*hVE�GOT�ONE�FITTED�

IN�MY�"MIGA������*�CAN�GIVE�YOU�A�

TOUR�AROUND�THE�PROS�AND�CONS�OF�THIS�

NEW�VIDEO�DISPLAY�DEVICE�BUNDLE�

"3�*�$'22',%
5HE�*7����BOARD�WILL�FIT�INSIDE�EITHER�

AN�"MIGA�����
������OR�����
�

THOUGH�THERE�ARE�DIFFERENCES�BETWEEN�

THE�����������AND������FITTINGS�� *F�

YOU�HAVE�AN�"MIGA������THE�*7����

PLUGS�DIRECTLY�INTO�THE�7IDEO�SLOT�AND�

ITS�ADJACENT�;ORRO�SLOT��8ITH�AN�

"MIGA������OR������INSTALLATION�IS�

MORE�DIFFICULT�AS�THE�*7����HAS�TO�BE�

PLUGGED�INTO�BOTH�AN�EMPTY�;ORRO�SLOT�

:G= �CONNECTED�TO�THE�VIDEO�SLOT�� *F�
YOU�ARE�CONCERNED�ABOUT�YOUR�

WARRANTY�THEN�THIS�MAY�BE�A�JOB�FOR�A�

QUALIFIED�ENGINEER
�AS�IT�ENTAILS�

TEMPORARILY�REMOVING�THE�POWER�

SUPPLY
�PLUGGING�AN�OPTIONAL�ADAPTOR�

INTO�THE�VIDEO�SLOT�AND�THEN�

CONNECTING�A�WIDE�RIBBON�CABLE�INTO�

THE�*7�����5HIS�MAY�ALSO�MEAN�

TEMPORARILY�REMOVING�ANY�OTHER�

EXPANSION�CARDS�AND�POSSIBLY�

REARRANGING�THEM�TO�ACCOMMODATE�

THE�NEW�CABLE�AND�CARD�� *�WAS�A�TINY�

BIT�WORRIED�ABOUT�THE�BEND�THAT�*�HAD�

TO�PUT�INTO�THE�*7����RIBBON�CABLE�SO�

THAT�*�COULD�FIT�BOTH�MY�4$4*�

CONTROLLER�AND�.�61�MEMORY�BOARD�

BACK�INTO�PLACE
�BUT�IT�ALL�WORKED�0,
�

SO�NO�PROBLEM�

5HERE�WERE�NO�ADDITIONAL�

PROBLEMS�WHEN�*�PLUGGED� IN�THE�(71�

TURBO�CARD�A�BIT�LATER�

0NCE�THE�*7����IS�FITTED� IT�HAS�TO�

BE�CONNECTED�UP�TO�VIDEO�INPUTS�AND�

OUTPUTS��0N�THE�REAR�OF�THE�BOARD�ARE�

TWO�SEPARATE�MULTIPIN�CONNECTORS�FOR�

VIDEO
�SYNCS
�KEY�SIGNALS�AND�SO�ON��

:OU�ARE�SUPPLIED�WITH�A�MULTI�WAY�

PLUG�WHICH�HAS�FLYING�CONNECTIONS�FOR�

3(#�INPUT
�$OMPOSITE�7IDEO�*N�AND�

0UT�AND�4�7)4�	:�$
�0UTPUT��0THER�

CONFIGURATIONS
�SUCH�AS�3(#�OUTPUT
�

ARE�POSSIBLE
�BUT�WILL� REQUIRE�SOME�

SOLDERING�OF�YOUR�OWN��"LTHOUGH�

DETAILS�OF�THE�CONNECTORS�ARE�GIVEN�IN�

THE�MANUAL�THERE� IS�NO�REAL�

EXPLANATION�OF�HOW�TO�USE�THEM
�

WHICH�WAS�ANNOYING��6SUALLY�*�M�NOT�

SCARED�OF�BUILDING�A�LEAD�FOR�MYSELF
�

BUT�IN�THIS�CASE�THE�INFORMATION�WAS�

TOO�VAGUE��:OUhD�HAVE�TO�BE�VERY�

SHARP�OR�RELY�ON�TECHNICAL�SUPPORT�IF�

YOU�WANTED�TO�BUILD�YOUR�OWN� LEAD�

0N�THE�REAR�OF�THE�BOARD�IS�A�

THREE�WAY�SWITCH
�PROVIDING�HARDWARE�

SETTINGS�FOR�THE�VIDEO�MODE�OF�THE�*7��

����(ENLOCK�CAUSES�THE�*7����	AND

���I;L>� I@

�$!�'+10 �

%GJ;=N� 2 CM CI H � � �
"L@RJBKQ>QFLK� ] ] ] . . �
(ENERAL
� NEEDS�MORE�SPECIFIC�INSTRUCTIONS�

/R>IFQV� \ � \ � \ � \ �-
0VERALL�HIGH�QUALITY�

$B>QROBP� ] ] ] . .
1LENTY�OF�FEATURES
� IN�NEED�OF�IMPROVEMENT��

.OF@B� � F F 
 

1OOR�RELATIVE�VALUE�OF�BUNDLED�SOFTWARE�
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LOSS�TO�A�VIDEO�SIGNAL�WHEN�IT�PASSES�

THROUGH�THE�*7�����/OTE�THAT�

BROADCAST�QUALITY�IS�ONLY�AVAILABLE�

WHEN�THE�BOARD� IS�RUNNING�IN�(ENLOCK�

MODE���IE�THE�TIMING�OF�THE�"MIGA�IS�

BEING�DRIVEN�BY�PULSES�DERIVED�FROM�

THE�VIDEO�SIGNAL���NOT�IN�THE�.ASTER�

MODE
�WHERE�THE�*7����IS�CONTROLLING�

THE�"MIGA�CLOCK�

8HEN�YOU�VE�INSTALLED�THE�BOARD�AND�ITS�CONTROL�SOFTWARE
�YOU�USE�THE�

*7$1�	CONTROL�PANEL�SOFTWARE
�TO�CONFIGURE�THE�SYSTEM�TO�YOUR�NEEDS

"MIGA
�TO�SLAVE�TO�AN�EXTERNAL�SYNC�

PULSE�OR�VIDEO�SIGNAL
�.ASTER�SETS�THE�

*7����AS�THE�MASTER�TIMING�DEVICE�AND�

#YPASS�SIMPLY�PASSES�THE�VIDEO�

THROUGH�THE�*7����WITH�NO�EFFECT�AT�ALL�

 0-�"!�12�/3�*'27
6NLIKE�/EW5EKhS�7IDEO�5OASTER�THE�

*7����DOES�NOT�REQUIRE�5IME�#ASE�

$ORRECTION�TO�BE�USED�TO�STABILISE�

INCOMING�VIDEO�SIGNALS���THERE� ISNhT�

ANY�DESPERATE�NEED�FOR�THIS
�UNLESS�

YOU�REQUIRE�OPTIMUM�QUALITY
�AS�THE

*7����CANhT�DO�ANY�OF�THE�VISION�

MIXING�TRICKS�THAT�THE�7IDEO�5OASTER�

IS�CAPABLE�OF��5HIS�MEANS�THAT�

ALTHOUGH�VIDEO�CAN�BE�INPUT�

DIRECTLY�TO�THE�*7����THE�QUALITY�WILL�

ONLY�BE�AS�GOOD�AS�THAT�OF�THE�

INCOMING�SIGNAL��%ONhT�EXPECT�

BROADCAST�QUALITY�IF�YOU�FEED�THE�*7��

���WITH�NON�5#$�D�7)4�SIGNALS��#UT�

IF�YOU�PUSH�FULL�SPEC
�5#$hD�

BROADCAST�QUALITY�VIDEO�INTO�THE�

BOARD�THEN�THE�OUTPUT�WILL�ALSO�BE�OF�

BROADCAST�QUALITY��5HERE�IS�NO�QUALITY

5HE�*MPACT�7ISION�CARD�COMES�WITH�A�PROGRAM�CALLED�*71*1�FOR�

CONFIGURING�PICTURES�WITHIN�PICTURES

1#22',%�3.
0NCE�THE�BOARD�AND�CONTROL�SOFTWARE�

ARE�INSTALLED�YOU�MUST�CONFIGURE�THE�

SYSTEM�TO�YOUR�REQUIREMENTS�BY�USING�

THE�*7$1�	*MPACT�7ISION�$ONTROL�

1ANEL
�SOFTWARE�� *7$1�NOT�ONLY�ALLOWS�

THE�SETTING�UP�OF�PARAMETERS�FOR�THE�

COMPOSITE�AND�3(#�VIDEO�OUTPUTS�

FROM�THE�BOARD�	"MIGA
�7IDEO
�,EY�

SETTINGS
��������.�COLOURS


(ENLOCK�OR�.ASTER�MODE
�7IDEO�

'REQUENCY�	���OR���.)Z
�AND�

#YPASS
�BUT�ALSO�TWO�FURTHER�

REQUESTERS�FOR�$ALIBRATION�AND�'RAME�

(RABBER�	OF�WHICH�MORE�LATER
��5HEN�

IT�S�TIME�TO�CHECK�OUT���

- - - - - - - - 3 � �
/$+,,%*#� (%/0
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"L@RJBKQ>QFLK� \ � \ �\ �- �-
8ELL�WRITTEN
�BUT�LACKING�CRITICAL�DETAIL�

/R>IFQV� \ � \ � \ � \ � \
)IGH�QUALITY�RENDERING
�FROM�WHAT� *�COULD�

SEE�

$B>QROBP� \ � \ � \ �- �-
5OO�MANY�DISABLED�FEATURES�TO�BE�OF�GREAT�

USE�

1MBBA� \ � \ � \ � \ �-
'AST
� BUT�THEN� IT�S�NOT�A�RAY�TRACER�

-SBO>II� O>QFKD� \ �\ �\ �L �L
/HH�F :GR �K> L MK B< M BH G L � ?H K �L> K BH N L � NL>


!>IFD>OF� '4 
� �
"S�WITH�.<: E: � $1�����THE�VERSION�OF�
�:EB@: KB�SUPPLIED�WITH�THE�*7����IS�A�
TRUNCATED�VERSION�OF�THE�GRANDER�

�:EB@: KB�� KH:=<:L M
�5HE�SNAG�IS�THAT�
IT�WONhT�WORK�UNLESS�YOU�HAVE�AN�

ACCELERATOR�BOARD
�MATHS�COb

PROCESSOR�AND�AT�LEAST��.B�OF�

MEMORY
�WHICH� IS�REALLY�THE�ABSOLUTE�

MINIMUM�MEMORY�REQUIRED�

#ECAUSE��:EB@: KB�DOESN�T�USE�RAY�
TRACING�TECHNIQUES�IT�CLAIMS�TO�RENDER�

FASTER�THAN�PROGRAMS�WHICH�DO��8HILE�

THIS�IS�CERTAINLY�TRUE�*�THOUGHT�THAT�

THE�RESULTS�LACKED�MUCH�OF�THE�DEPTH�

OF�IMAGES�PRODUCED�BY�RAY�TRACERS�

LIKE�->: E��� �OR�$F :@BG> 

5HE�FULL�VERSION�OF��:EB@: KB�

� KH:=<:L M�APPEARS�TO�BE�VERSATILE�
	ACCORDING�TO�THE�SPECIFICATIONS
�SO�*�

WAS�DISAPPOINTED�TO�FIND�THAT�MANY�

OF�THE�FEATURES�WITH�THE�MOST�

POTENTIAL�WERE�NOT�ENABLED�IN�THIS�

VERSION��'OR�INSTANCE
�THERE�IS�NO�WAY�

OF�EDITING�OBJECTS�OTHER�THAN�BY�

EXTRUDING�OR�LATHING
�WHICH�RESTRICTS�

THE�RANGE�OF�ITEMS�WHICH�CAN�BE�

PRODUCED�� *T�IS�POSSIBLE�TO�STRETCH�

AND�TWIST�PRIMITIVES�AND�GLUE�THE

RESULTS�TO�OTHER�PRIMITIVES
�BUT�

THEREhS�A�LIMIT�TO�THIS��5O�MAKE�

MATTERS�WORSE�*�AM�NOT�AWARE�OF�ANY�

WAY�OF�CONVERTING�OBJECTS�FROM�OTHER�

MODELLERS�TO��:EB@: KBYS�UNIQUE�OBJECT�
FORMAT��-IGHTING�CONTROL� IS�EXTREMELY�

RESTRICTED
�WITH�ONLY�ONE�LIGHT�SOURCE�

BEING�ALLOWED�AND�THOUGH�THE�ACTUAL�

MOVEMENT�OF�OBJECTS�AND�VIEWPOINT

2&#�  3,"*#"�1-$25�0#�
+ >@OLM> FK Q� '4 
� �
'IRST�IMPRESSIONS�ARE�THE�MOST�

LASTING
�THOUGH� IF�THAT�S�TRUE�THEN� *�

WOULDN�T�LIKE�THE�FIRST�IMPRESSIONS�*�

HAD�OF�(:<KH �+ : BG M� $1 ����TO�BE�FORCED�
ON�ANYONE�ELSE��#UT�LET�ME�EXPLAIN��

5HE�VERSION�OF�(:<KH �+ : BG M�WHICH

CAN�BE�ACCESSED�THROUGH�THE�MENU�

BARS�OR�KEYBOARD�SHORTCUTS��5HEREhS�

ALSO�AN�EASY�TO�USE�PALETTE�SYSTEM��

"NY�*''�PICTURE�FILE�CAN�BE�LOADED
�

INCLUDING�)".
�4)".
�%YNAMIC�)Ib

3ES�AND
�OF�COURSE
����BIT�FILES��

(:<KH �+ : BG M�CAN�ALSO�LOAD�AND�SAVE�
IN�THE�3ENDITION�FORMAT�USED�BY�

$ALIGARI
�THOUGH�THE�ONLY�*''�FORMAT�IT

UNTOUCHED���GREAT�FOR�COLOURISATION�

EFFECTS��5HEN�THERE�S�)ALFTONING
�

WHICH�PROVIDES�A�TRANSPARENT�LOOK�BY�

DRAWING�ONLY�HALF�OF�THE�PIXELS�OF�A�

STAMPED�BRUSH��/OT�EARTH��

SHATTERINGLY�BRILLIANT
�BUT�USEFUL�

( :<KH �+ : BG M�CAN�ACCEPT�"3EXX�
COMMANDS�ON�SEVERAL� LEVELS�FROM�

EXTERNAL�PROGRAMS
�MENUS�OR�BUTTONS�

IN�THE�( :<KH �+ : BG M�TOOL�BOX��#Y�
PASSING�SUCH�COMMANDS�TO�(:<KH �
+: BG M�ANY�FUNCTION�OF�THE�PROGRAM�CAN�

BE�ADDRESSED�AND�OPERATED�BY�

ANOTHER�PROGRAM
�SUCH�AS��B@B�1 B>P �
OR�� KM�� >I: KMF >G M�+ KH ?>LL BHG: E


*� LOOK�FORWARD�TO�SEEING�.ACRO�

1AINT�IN� ITS�FINAL�FORM�AS�*� RECKON�THAT�

WITH�A�BIT�MORE�WORK�IT�WILL�BECOME�A�

VERY�USEFUL����BIT�PAINT�PROGRAM�

"L@RJBKQ>QFLK� \ �F F F 
 �
#EST�OF�THE�BUNDLED�BUNCH�

/R>IFQV� \ � \ � \ � \ �L�
���BIT�HENCE�HIGH�QUALITY�

$B>QROBP� \ � \ � \ �- �-
4TILL� LACKING�SOME�CRUCIAL�TOOLS�

1MBBA� F F F 
 � 

3EALLY�NEEDS�AN�ACCELERATOR�AND� LOADS�OF�

3".�FOR�SENSIBLE�USE�

-SBO>II� O>QFKD� \ �\ �\ �\ �L
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8ITH�(OURAD
�1HONG�AND�'LAT�SHADING
�BACKGROUND�IMAGE�LOADING�	IN�

$ALIGARI�3ENDITION�FORMAT
�AND�A�SELECTION�OF�PRIMITIVE�OBJECTS�IT�IS�POSSIBLE�

TO�GET�GOOD�RESULTS�FROM� ;FCA;LC�&3�����BUT�YOU�HAVE�TO�WORK�HARD�

0 RJ LR O � ! L OK B O � \ � 0 RJ L R O � ! L OKB O

ngLOA�E>P� FQ�QE>Q�QEB�KBT�SBOPFLK�LC��79�
�+6(793+49��HKLTK�C>JFIF>OIV�>P����75�
��EF�

AFOB@Q�PRMMLOQ�CLO�'4
���QL�AFPMI>V���
?FQ� FJ>DBP�

THEREhS�PLENTY�WORK�TO�DO�YET�

-IKE�MOST�SELF�RESPECTING�PAINT�

PROGRAMS�( :<KH �+ : BG M�HAS�A�LOT�OF�
STANDARD�TOOLS���BRUSHES
�SHAPES
�

LINES
�FILLS
�TEXT
�AIRBRUSH
�TINT
� RUBBER��

BANDING�ETC���THOUGH�THERE�ARE�STILL�

SOME�GLARING�DEFICIENCIES�SUCH�AS�NO�

FREEHAND�AND�POLYGONAL�FILL�DRAWING
�

PERSPECTIVE�OR�BRUSH�WRAPPING
�ALL�

FEATURES�WHICH�WOULD�HELP�MAKE�THE�

PROGRAM�MUCH�MORE�VERSATILE�

#UT�AS�IT�NOW�STANDS�(:<KH �+ : BG M�
IS�PRETTY�EASY�TO�USE��"LL�FUNCTIONS

'OR�ALL� ITS�CURRENT�DRAWBACKS�

( :<KH �+ : BG M�HAS�SOME�POWERFUL�

FUNCTIONS�AND
�ONCE�*hD�LEARNED�HOW�

TO�GET�ROUND�THE�MENUS
� *�DID�ENJOY�

MYSELF���EVEN�IF�*�DID�LITTLE�MORE�THAN�

THE�ELECTRONIC�EQUIVALENT�OF�

SOPHISTICATED�FINGER�PAINTING�

(:<KH �+ : BG M�HAS�SOME�UNIQUE�

FEATURES��-IKE�3EGION�EFFECTS
�WHERE�

A�PRE�DEFINED�RECTANGULAR�OR�LASSO��

BOUNDED�REGION�CAN�BE�ALTERED�

	TINTED
�FLIPPED
�DARKENED�ETC
�WHILE�

THE�REST�OF�THE�IMAGE�REMAINS

U,E�MANY�PAINT�PACKAGES
�*;=LI�-;CHN�HAS�A�RANGE�OF�TOOLS�FOR�PAINTING�
AND�MANIPULATING�A�PICTURE��"N�EASY�TO�USE�COLOUR�PALETTE�IS�A�PLUS
�AND�

*;=LI-;CHN�CAN�LOAD�ALL�NORMAL�"MIGA�PICTURE�FORRHATS

ARRIVED�WITH�THE�*7����WAS�LABELLED�

i(AMMA���7ERSIONj
�WHICH�MEANS�

THAT�IT�ISN�T�FINISHED��"ND�THAThS�AN�

UNDERSTATEMENT���IT�WAS�EXTREMELY�

BUGGY�� *�SOON�RECEIVED�THE�LATEST�

RELEASE�	(AMMA����

�WHICH�IS�A�LOT�

MORE�STABLE
�THOUGH�STILL�PRONE�TO�

MYSTERIOUS�LOCK�OUTS�AND�WEIRD�

HANGS��#UT�AT�LEAST�MOST�OF�IT�NOW�

WORKS
�AND�IN�1"-��5HERE�S�EVEN�A�

LONG�LIST�OF�BUG�FIXES
�KNOWN�BUGS�

AND�FUTURE�ADDITIONS��4O�IT�LOOKS�LIKE

CAN�SAVE�IS�*''����STANDARD�����BIT�

BRUSHES�AND�PALETTES�CAN�BE�LOADED�

8HILE� gREAL�TIMEh�PAINTING�IS�

POSSIBLE�IThS�SLOW�AND�JERKY�ON�A�

STANDARD�������MACHINE��5O�MAKE�

THE�MOST�OF�THIS�FEATURE�AN�

ACCELERATOR�IS�OBLIGATORY��8ITH� gREALb

TIMEh�OFF�THE�PROGRAM�DRAWS�IN�

MONOCHROME�AND�AFTER�THE�CURRENT�

OPERATION�IS�COMPLETE�THE�CHANGES�

ARE�RENDERED� IN�COLOUR��5HIS�CAN�BE�A�

BIT�OF�A�BARRIER�TO�THE�OLD�CREATIVITY�
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5HIS�IS�WHAT�ARRIVES�IN�THE�BOX�

5HE�5OUCH8INDOW�SCREEN�UNIT���A�LIGHT�

BEIGE�COLOURED�RECTANGULAR�FRAME�

ENCLOSING�A�CLEAR�PLASTIC�MEMBRANE�

WINDOW���WHICH�FITS�OVER�THE�FRONT�OF�A�

gSTANDARDh�$OMMODORE�����
�1HILLIPS�

�����OR�SIMILAR�SIZE�MONITOR��0VERALL�

SIZE��������BY����INCHES��1OWER�

SUPPLY
�STYLUS
�DRIVER�SOFTWARE
�BASIC�INSTRUCTIONS
�

CONNECTORS��7ELCRO�AND�OTHER�MOUNTING�DEVICES�SUPPLIED�

)AVING�A�SHAKY�HAND�CAN�MAKE�LIFE�AWKWARD�WHEN�IT�COMES�TO�DRAWING��

5OUCH8INDOW�COULD�MAKE�THAT�A�THING�OF�THE�PAST��5OUCH8LNDOW�S�TOUCH��

SENSITIVE�SCREEN�EMULATES�THE�ACTIONS�OF�A�MOUSE

',12�**�2'-,
5OUCH8INDOW�CONNECTS�EASILY�TO�THE�"MIGA�S�SERIAL�PORT�

AND�THE��7�%$�POWER�SUPPLY��5HE�5OUCH8INDOW�HARDWARE�

IS�FIXED�TO�THE�FRONT�OF�THE�MONITOR�WITH�7EICRO�STRIPS
�SO�

THAT�IT�CAN�BE�EASILY�REMOVED��5HE�ONLY�DRAWBACK�*�FOUND�

WAS�THAT�*�WAS�UNABLE�TO�ADJUST�THE�CONTROLS�OF�MY�

MONITOR�WITHOUT�REMOVING�THE�5OUCH8INDOW
�AS�ITS�FRAME�

WAS�OBSTRUCTING�THE�CONTROL�PANEL�ACCESS�

!�*' 0�2'-,
6SING�THE�CALIBRATION�SET�UP�FROM�THE�5OUCH8INDOW�DRIVER�

SOFTWARE
�IT�IS�POSSIBLE�TO�INDICATE�EXACTLY�WHERE�THE�

CORNERS�OF�THE�SCREEN�AREA�ARE�BY�PRESSING�IN�THE�TOP�RIGHT�

AND�BOTTOM�LEFT�CORNERS�OF�THE�SCREEN�WHEN�PROMPTED��

5HAThS�ALL�THAT�NEEDS�DOING�FOR�THE�5OUCH8INDOW�

COORDINATES�TO�ACCURATELY�COINCIDE�WITH�THE�PICTURE�ON�THE�

MONITOR��:OU�CAN�INSTALL�THE�DRIVER�ON�YOUR�BOOT�DISK�OR�

HARD�DISK�AND�RUN�IT�FROM�THE�STARTUP�SEQUENCE
�THE�$-*�OR�

ITS�ICON��5HEREhS�NO�NEED�TO�CALIBRATE�EVERY�TIME�YOU�START�

UP�5OUCH8INDOW���THE�DRIVER�SAVES�THE�LAST�SETTINGS�

2-3!&5',"-51�203#�.-2#,2'�*
4OME�OF�THE�AREAS�WHERE�5OUCH8INDOW�COULD�BE�USEFUL�

WOULD�BE�FOR�YOUNG�CHILDREN
�PEOPLE�WITH�LIMITED�HAND�

ACTION�WHICH�MAKES�TYPING�OR�MOUSE�USE�DIFFICULT
�IN�

SITUATIONS�REQUIRING�ONLY�LIMITED�RESPONSE�FROM�THE�USER�

	EG�INTERACTIVE�INFORMATION

�COPYING�ARTWORK�	BY�LAYING�

5OUCH8INDOW�OVER�THE�REQUIRED�PICTURE�AND�TRACING�FROM�

IT
�AND�INSTANCES�WHERE�SMALL�AMOUNTS�OF�REPETITIVE�DATA�

NEED�TO�BE�ENTERED�QUICKLY�AND�SIMPLY�

5OUCH8INDOW�CAN�BE�USED�AWAY�FROM�THE�MONITOR�BY�

REMOVING�IT�AND� LAYING�IT�ON�A�DESK�TOP
�OR�ON�YOUR�KNEE
�

WHERE�IT�CAN�BE�USED�FOR�TRACING�PICTURES
�OVERLAYING�ON�

DIFFERENT�DATA�TEMPLATES�OR�SIMPLY�AS�AN�EASIER�WAY�OF�

DRAWING�WITH�A�PROGRAM�SUCH�AS��>ENQ>�+: BG M
�)OWEVER
�
THINK�CAREFULLY�IF�YOU�PLAN�ON�USING�5OUCH8INDOW�FOR�

DRAWING�AS�IT�ISNhT�VERY�EASY�TO�DRAW�ACCURATELY�AS�THE�

READING�SPEED�OF�THE�UNIT�IS�RATHER�SLOW�FOR�THIS�KIND�USE�

&-5 �'2�5-0)1
5HE�TRANSPARENT�SCREEN�IS�TOUCH�SENSITIVE�AND�INTELLIGENTLY�

EMULATES�THE�ACTION�OF�THE�MOUSE�	THOUGH�IT�DOES�NOT�

SUPPLANT�IT�IF�CONNECTED
��5HE�WINDOW�IS�MADE�OF�TWO�THIN�

SHEETS�OF�PLASTIC�WITH�ELECTRICALLY�CONDUCTIVE�COATINGS�
0NE�SHEET�IS�FOR�THE�9�AXIS
�THE�OTHER�FOR�THE�:
�AND�BY�

PRESSING�THEM�LIGHTLY�TOGETHER�WITH�A�FINGER�	PREFERABLY

YOUR�OWN�
�OR�SOFT�STYLUS�AN�ELECTRICAL�CONTACT�IS�MADE
�

THE�CO�ORDINATES�OF�THE�TOUCH�ARE�REGISTERED�AND�A�

RESPONSE�FROM�THE�SOFTWARE�IN�USE�IS�ELICITED��

5OUCH8INDOW�WORKS�WITH�ALMOST�ANY�SOFTWARE�THAT�RUNS�

ON�THE�"MIGA�� *T�WORKED�WITH�ALL�THE�PROGRAMS�*�TESTED�IT�

WITH
�ALTHOUGH� IT�SOON�BECAME�APPARENT�THAT�SOME�

APPLICATIONS�ARE�MORE�SUITABLE�THAN�OTHERS��"LTHOUGH�YOU�

MIGHT�THINK�THAT�IF�YOU�USE�YOUR�FINGER�FOR�DRAWING�YOU�WILL�

GET�A�BIG�FAT�LINE�THIS�IS�NOT
� IN�FACT
�THE�CASE�SINCE�THE�

5OUCH8INDOW�AVERAGES�THE�POINT�OF�CONTACT�TO�THE�CENTRE�

OF�THE�POSITION�TOUCHED�AND�SO�IT�IS�POSSIBLE�TO�DRAW�FINE�
LINES�WITH��>ENQ>
+:BG M�� � B@ BI: BG M�
ETC��"ND�IF�YOU�ARE�

WORRIED�ABOUT�

PUTTING�YOUR�FINGER�

AGAINST�AN�

ELECTRICALLY�

CHARGED�SURFACE�

BE�ASSURED�THAT�

NO�ELECTRICITY�WILL�

ACTUALLY�REACH�THE�

USER�AND
�EVEN� IF�

SOMETHING�WERE�

TO�GO�WRONG
�THE�

CURRENT�IS�SO�LOW�

THAT�YOU�WILL�BE�

PERFECTLY�SAFE�

"CCORDING�TO�

THE�MANUAL�THE�

WORKING�LIFE�OF�THE�

5OUCH8INDOW�

PANELS�IS�OVER�' �
BILLION�TOUCHES�

SPREAD�RANDOMLY�

OVER�THE�SURFACE
�

GIVING�A�USEFUL�

LIFESPAN�OF�OVER�(�
MILLION�HOURS�IN�

USE�	OR�����

YEARS�
�

1ERHAPS�A�

WORKING

5OUCH8INDOW�WILL�

BE�REGARDED�AS�A�

VALUABLE�ITEM�ON�

THE�"NTIQUES�

3OADSHOW�OF�

(((&�

/$+,,%*#�(%/0
2LR@E�5FKALT
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4CANT�BUT�SUFFICIENT�
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7ERY�EASY�

l �l �l �A �O L
'OR�DRAWING�YOU�NEED�TO�TAKE�SOME�CARE
�

BUT�FORSELECTING�ICONS�ETC�IT�WORKS�REALLY�

WELL�

/ R > IFQV � \ \ \ \ -
"PPEARS�TO�BE�GOOD�QUALITY�

.OF@B�4>IRB� \ �\ �\ �\ �!
/OTHING�TO�COMPETE
�AS�FAR�AS�*�KNOW�

0VERALL�RATING� l �l �l �l �O
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MA > �<AH B<> �;> MP >>G � /HN<A2 BG=HP �H K �:

5HERE�ARE�ONLY�A�FEW�

WAYS�OF�INTERACTING�

WITH�YOUR�"MIGA��:OU�

CAN�USE�A�MOUSE
�GET�

INVOLVED�IN�CODE
�USE�A�

LIGHTPEN
�BUT�W ILL�THE�

LATEST�CRAZE�BE�THE�

HUMBLE�FINGER 

IN�THE�WORLD�IS�EXTREMELY�EASY�TO�

ACHIEVE
�THERE�SEEMS�TO�BE�NO�

ACCURATE�WAY�OF�DEFINING�THE�

PLACEMENT�IN�NUMERICAL�TERMS
�

EXCEPT�BY�USING�A�GRID
�SO�IThS�ALWAYS�

A�BIT�HIT�AND�MISS�WHETHER�AN�OBJECT�

REALLY�HAS�BEEN�ROTATED�AT����

DEGREES�TO�THE�9�AXIS
�FOR�EXAMPLE�

5HERE�ARE�OTHER�GOOD�FEATURES�

WHICH�ARE�ALSO�RESTRICTED��5EXTURE�

MAPPING�CAN�HELP�TO�MAKE�AN�OBJECT�

LOOK�REAL
�BUT��:EB@: KB�LIMITS�THIS�

OPTION�TO�THOSE�OBJECTS�WHICH�HAVE�

BEEN�LATHED�TO��AT�LEAST�����DEGREES�

OR�ARE�FLAT�POLYGONS
�MEANING�THAT�

NONE�OF�THE�SUPPLIED�PRIMITIVE�

OBJECTS�	OR�THEIR�GLUED�OFFSPRING
�CAN�

BE�TEXTURED��'URTHERMORE
�ALTHOUGH�IT�

IS�SUPPOSEDLY�POSSIBLE�TO�MAKE�NEW�

TEXTURES�*�HAD�NO�LUCK�IN�THIS�AT�ALL
�

AS�THERE�ARE�NO�INSTRUCTIONS�IN�THE�

MANUAL�� *�COULD�GO�ON
�BUT�*hD�BETTER�

TELL�YOU�ABOUT�SOME�OF�THE�POSITIVE�

ASPECTS
�HADN�T�* 

8ELL
�AT�A�PINCH
�THEREhS�(OURAUD�

SHADING
�WHICH�PROVIDES�FAST�AND�

SMOOTH�SHADING�FOR�NON�SHINY�

SURFACES�AND�THERE�S�EASY�SETTING�FOR�

TRANSPARENCY
�COLOUR�AND�ATTRIBUTES�

OF�OBJECTS��5HE�RANGE�OF�PRIMITIVE�

OBJECTS�IS�COMPREHENSIVE�AND�THE�

&NVIRONMENTAL�MAPPING
�A�QUICK�WAY�

OF�SIMULATING�THE�REFLECTION�OF�AN�

OUTSIDE�WORLD�ON�ANY�SELECTED�OBJECT
�

IS�USEFUL�� *N�FACT�THERE�ARE�QUITE�A�LOT�

OF�NICE�TOUCHES
�THOUGH�MOST�ARE�

LACKING�FLEXIBILITY�BECAUSE�OF�

RESTRICTIONS�OR�POOR�DOCUMENTATION�

*�FOUND��:EB@: KB�DIFFICULT�TO�INSTALL�
ON�TO�MY�HARD�DISK�AND�TOO�LIMITING�IN�

USE
�WITH�THE�MAJOR�OMISSIONS�

OUTLINED�ABOVE�AND�THE�LACK�OF�

ANIMATION�TOOLS��1OOR�USER�FEEDBACK
�

TOO�MANY�DIVERSE�MENUS�AND�THE�

LACK�OF�MULTITASKING�LEFT�ME�WISHING�

FOR�A�RATHER�BETTER�ALTERNATIVE�

1@>I>� '4
��
.<: E: � $1 ����IS�NOT�THE�EIGHT�DISK
�����
VERSION�WITH�ALL�THE�FONTS�AND�

BACKGROUNDS�� *N�FACT
�THEREhS�ONLY�

ONE�DISK
�SO�IT�IS�MORE�AKIN�TO�THE�

"MIGA�����VERSION
�THOUGH�WHAT�YOU�

GET�WILL�GIVE�YOU�MORE�THAN�A�TASTER���

THE�PROGRAM�IS�ESSENTIALLY�COMPLETE
�

WITH����PAGE�EFFECTS
����LINE�EFFECTS�

AND���4CALA�FONTS�INCLUDED�

8HILST�THE�CONTROL�METHODS
�

INTERACTIVE�HOT�SPOT�DEFINITION�AND�

BACKGROUND�IMAGE�LOADING�ARE�ALL�

ABSENT�THE�MAJORITY�OF�THE�OTHER�

CONTROLS�AND�FUNCTIONS�REMAIN
�

MAKING�THIS�A�USEFUL
� IF�RESTRICTED
�

PART�OF�THE�BUNDLE��5HOUGH� *�SHOULD�

WARN�YOU�THAT�THE�OUTPUT�FROM�.<:E: �
$1 ����IS�NOT�ACTUALLY����BIT���IT�STILL�
LOOKS�LIKE�THE�HI�RES
� INTERLACE
�MED��

RES�OR�LO�RES�*''�IMAGE�THAT�IT�REALLY�

IS
�BEING�KEYED�OVER�INCOMING�VIDEO��

"ND�IThS�WORTH�NOTING�THAT�THE�NORMAL�

VERSIONS�OF�THE�PROGRAM�WILL�WORK�

PERFECTLY�WELL�WITH�THE�*7����BOARD
�

SO�IF�YOU�ALREADY�OWN�4CALA�YOU�MAY�

CONSIDER�THE�INCLUSION�OF�THIS�*7����

VERSION�TO�BE�A�WASTE�OF�MONEY�

( - � �+ '% � �1&-..#0�\ � '113#� �� � \ ��.0'*� � � ��
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&�0"5�0#�1-$25�0#
*N�ADDITION� *7����HAS�SEVERAL�

COMMAND�AND�UTILITY�PROGRAMS�

RELATED�TO�IMAGE�DISPLAY
�CALIBRATION
�

HOUSEKEEPING�AND�SETUP�

$2 B> P �IS�A�SMALL�PROGRAM�DRIVEN�

FROM�EITHER�A�$-*�WINDOW�OR�"3EXX�

PORT�FOR�DISPLAYING�.�BIT�GREY�SCALE
�
)".�AND�*''���PICTURES�� *T�CAN�BE

USED�FOR�SINGLE�SHOT�OR�SLIDE�SHOW�

TYPE�VIEWING
�WITH�VARIOUS�PARAMETERS�

BEING�SUPPLIED�BY�THE�USER�FOR�DISPLAY�

TIME
�OVERSCAN�SETTINGS�AND�SO�ON�� *�

FOUND�THE�CONTINUAL�NEED�TO�TYPE�INTO�

THE�REQUESTER�AN�ABSOLUTE�PAIN�AND�

QUICKLY�FOUND�THAT�*�COULD�USE�

� BK>< MH KR �*INL�	A�FINE�UTILITY�PROGRAM�
FROM�*/07"TRONICS
�TO�RUN� $2 B>P 
�
4URELY�A�STANDARD�MOUSE�REQUESTER�

COULD�BE�USED�HERE
�RATHER�THAN�

HAVING�TO�USE�THE�KEYBOARD 

$1+$+�IS�A�PROGRAM�FOR�SETTING�THE�

1*1�	1ICTURE�LN�1ICTURE
�CONFIGURATION
�

THOUGH�TRY�AS�*�MIGHT�*�COULD�NOT�GET�

THIS�TO�WORK�FROM�THE�$-*�UNDER�

8#���
�ENDING�UP�WITHOUT�THE�

*NTUITION�WINDOW�AND�GADGETS�"S�

SOON�AS�*�SWITCHED�TO�8#����LIFE�

BECAME�EASIER�AND�*�FOUND�THAT�*�HAD�

FULL�CONTROL�OVER�THE�1*1�FUNCTIONS�AND�

WAS�ABLE�TO�MOVE�AND�RESIZE�THE�1*1�

WINDOW�AT�WILL��"LTHOUGH�THE�MANUAL�

MENTIONS�THAT�THE�CONTENTS�OF�THE�

WINDOW�CAN�BE�SCALED
� IT�SEEMS�THAT�

THIS�ONLY�APPLIES�TO�AN�"MIGA�SCREEN�

IN�1*1�OVER�EXTERNAL�VIDEO�AND�NOT�

VICE�VERSA��4O�THE�1*1�EFFECT�OF�

EXTERNAL�VIDEO�OVER�AN�"MIGA�SCREEN�

IS�SIMPLY�A�RECTANGULAR�gWINDOWh�

WHICH�CAN�BE�RESIZED�UP�TO�ABOUT�HALF�

OF�NORMAL�SCREEN�SIZE�AND�MOVED�

AROUND
�ALLOWING�THE�CURRENT�VIDEO�

IMAGE�TO�BE�SEEN� IN�THE�1*1�WINDOW�

"LTHOUGH�THE�MANUAL�MENTIONS�

CLICKING�ON�A�BUTTON�ON�THE�1*1�

WINDOW�TO�REVERSE�THE�1*1�ORDER�	FROM�

VIDEO�OVER�"MIGA�TO�"MIGA�OVER�

VIDEO
�*�COULDNhT�GET�THIS�TO�WORK�

EITHER
�EXCEPT�BY�REVERSING�THE�KEY�

SETTINGS�IN�THE�*7$1�CALIBRATION

MENU�� *N�FACT
�THE�CORRECT�SETTING�OF�

1*1�SEEMS�TO�REQUIRE�MORE�VISITS�TO�

*7$1�THAN�NECESSARY
�ESPECIALLY�AS�

THE�CONFIGURATION�CAN�SUPPOSEDLY�BE�

SAVED
�BUT�NEVER�SEEMS�TO�BE�

5HERE�IS�NO�DOUBT�THAT�1*1�IS�AN�

INTERESTING�IDEA
�BUT�SURELY�THIS�

FEATURE�IS�OF�ONLY�LIMITED�APPEAL �*�

MEAN
�WHY�WOULD�YOU�WANT�TO�WATCH�

I: KM�OF�A�57�PICTURE�ON�YOUR�"MIGA

SCREEN �*T�WOULD�MAKE�MORE�SENSE�IF�

1*1�WAS�POSSIBLE�TO�COMPRESS�THE�

IMAGE�DOWN�TO
�SAY
�A�QUARTER�SCREEN�

SIZE��4TILL
�AS�CHIP�PRICES�FOR�SUCH�

APPLICATIONS�ARE�FALLING�RAPIDLY�WE�

SHOULD�SOON�SEE�DEDICATED�DEVICES�

FOR�SUCH�PURPOSES�AT�MORE�AFFORDABLE�

PRICES��"LTERNATIVELY
�SOME�PERCEPTIVE�

PROGRAMMER�MAY�DEVELOP�A�SERIOUS�

USE�FOR�THIS�FUNCTION��6NTIL�THEN
� IT�

WILL�SADLY�REMAIN�A�GOOD�SELLING�POINT�

WITH� LITTLE�IMMEDIATE�VALUE


*7$1�	*MPACT�7IDEO�$ONTROL�

1ANEL
�IS�THE�MAIN�CONTROL�FOR�THE�

CALIBRATION�OF�THE�*7����� *T�IS�USED�TO�

SET�THE�NUMBER�OF�COLOURS�DISPLAYED�

BY�THE�BOARD�	�����OR���.

�SETTING�

THE�COMPOSITE�AND�3(#�OUTPUTS�FROM�

A�CHOICE�OF�"MIGA�	"MIGA�ONLY

�,EY

	GRAPHICS�KEYED�OVER�VIDEO
�OR�

&XTERNAL�	INCOMING�VIDEO�ONLY
�AND�

(ENLOCK�OR�.ASTER�MODE��5HERE�ARE�

ALSO�TWO�MORE�SUB�MENUS���A�

$ALIBRATION�MENU�FOR�SETTING�OVERALL�

COLOUR
�CONTRAST
�BRIGHTNESS
�KEY�LEVEL�

AND�PHASE�ADJUSTMENTS�AND�A�

%IGITISING�MENU�FOR�ADJUSTING�THE�

PARAMETERS�FOR�FRAME�GRABBING�FROM�

A�VIDEO�SOURCE�

B1"K:;�IS�USED�FOR�CONTROLLING�
SUCH�FACTORS�AS�THE�SIZE�AND�

DESTINATION�OF�AN�IMAGE�GRABBED�

FROM�AN�INCOMING�3(#�VIDEO�SIGNAL
�

THOUGH� '�WASN�T�ABLE�TO�TRY�IT�OUT�AS�
NO�3(#�SPLITTER�WAS�AVAILABLE�AT�THE�

TIME�OF�THIS�REVIEW�

"LL�THE�ABOVE�PROGRAMS�SUPPORT�

"3EXX�COMMANDS�AND�CAN�BE�RUN�

FROM�EITHER�4HELL�OR�8ORKBENCH�

'4!+"
5HIS�IS�A�4HELL�DRIVEN�PROGRAM�WHICH�

ENABLES�COMMANDS�TO�BE�PASSED�TO�

THE� *7�����'OR�INSTANCE
�THE�SCAN�

FREQUENCY
�NUMBER�OF�COLOURS
�GRAB�

COMMANDS
�1*1
�GENLOCK�SETTINGS�

AND�BUFFERING�CONTROL�CAN�BE�

ADDRESSED�FROM�THE�$-*��5HIS�WAS�

USEFUL
�AS�*�FOUND�THAT�ALTHOUGH� *7$1�

ALLOWS�THE�GENLOCK��MASTER�MODE�TO�

BE�TOGGLED
�THE�CHANGE�WOULD�NOT�BE�

ACTIVATED�UNTIL�A�i*7$.%�

(0@-0$"-@/&95#005j�WAS�ISSUED�

FROM�*7$.%�AND�THE�"MIGA�REBOOTED�

TO�CAUSE�THE�*7����TO�LOCK�TO�THE�SYNC�

OF�THE�EXTERNAL�VIDEO�SIGNAL�

'40#�"
5HIS�LAST�ITEM�PROVIDES�CONTROL�OVER�

THE�*7����S����USER�ADDRESSABLE�

REGISTERS�	WHICH�ARE�USED�FOR�SETTING�

MODES�AND�FUNCTIONS
��"GAIN
�THIS�IS�

A�$-*�ONLY�PROGRAM�AND�IT�APPEARS�TO�

DUPLICATE�MOST�OF�THE�COMMANDS�

WHICH�CAN�BE�ISSUED�BY�*7$.%�

&-5 �'4 
���1&�.#1�3.
*hVE�GOT�MIXED�FEELINGS�ABOUT�THE�*7��

����8HILE�*� LIKE�THE�IDEA�OF�BUNDLING�

SOFTWARE�WITH�THE�BOARD� *�FELT�LET�

DOWN�BY�THE�QUALITY�AND�FINISH�OF�

MANY�OF�THE�PROGRAMS�� *F�*hD�PAID�FOR

THIS�*�D�HAVE�BEEN�MIFFED�ABOUT�THE�

QUALITY�OF��:EB@:KB��ESPECIALLY�AFTER�
READING�(71�S�4TATESIDE�ADS��4HOULD�

*7����BE�AVAILABLE�WITHOUT�THE�EXTRA�

SOFTWARE
�AT�A�REDUCED�PRICE��0R�AT�

LEAST�WITH�A�CHOICE�� $2 B> P �WOULD�
ALSO�BENEFIT�FROM�A�SPRING�CLEAN���A�

PROPER�REQUESTER�SYSTEM�WOULDNhT�GO�

AMISS�� *T�ALL�SEEMS�RUSHED���THE�

HARDWARE�IS�GENERALLY�FINE�BUT�THE�

SOFTWARE�IS�FLAWED�

0#/3'0#+#,21
:OUhLL�NEED�AN�"MIGA�����
������OR

�����WITH�AT�LEAST��.B�MEMORY
�A�

���������BOARD�WITH���������COb

PROCESSOR�AND�A�HARD�DRIVE��0PTIONAL�

EQUIPMENT�INCLUDES�AN�3(#�VIDEO�

SOURCE�AND�EQUIPMENT�SUCH�AS�A�

VIDEO�RECORDER�WITH�SINGLE�FRAME�

RECORDING�CAPABILITY
�AN�ANIMATION�

CONTROLLER�	AS�NO�TRANSPORT�CONTROLLER�

IS�INCLUDED�WITH��:EB@:KB���AN�EXTERNAL�
COMPOSITE�KEYER�AND�A�5IME�#ASE�

$ORRECTOR�OR�SYNC�PULSE�GENERATOR��

:OU�MIGHT�ALSO�CONSIDER�AN�EXTERNAL�

VIDEO�MONITOR�FOR�DISPLAYING����BIT�

IMAGES�AND�THE�FULL�COLOUR�(:<KH

�$!�'+10
/ ��(�

"L@RJBKQ>QFLK� \ �\ � \ �\ �-
(OOD���ALL�YOU�NEED�TO�KNOW�

/R>IFQV� ] ] ] . .
-OOKS�JAGGY�IN�COMPARISON�TO�THE����BIT�

GRAPHICS�OF�THE� *7���


$B>QROBP� ] ] ] . .
4TRIPPED�DOWN�VERSION�OF�GREAT�PROGRAM�

1MBBA� \ � \ � \ �\ �-
%EPENDENT�UPON�YOUR�"MIGA�KIT
�BUT�NO�

SLOWER�THAN�THE�ORIGINAL�

-SBO>II� O>QFKD� \ �\ �\ �\ �L
�� A:<D>=�NI � O> KL BHG � H ? �:�@ H H= �IKH@ K:F 


+ : BG M�SCREEN�IF�YOU�CAN�T�FEED�YOUR�
MONITOR�WITH�COMPOSITE�OR�:�$�VIDEO�

5HE�"MIGA�SETUP�*�USED�TO�TEST�

THE�*7����WAS�AN�"MIGA������WITH�A�

��.B�HARD�DISK
�(71���������.)Z�

������CARD�AND��.B�MEMORY��

5HANKS�TO�4ILICA�FOR�THE�LOAN�OF�THE

�����CARD�	AROUND�^����
��'OR�THE�

PURPOSES�OF�TESTING�*�USED�BOTH�THE�

STANDARD�����8ORKBENCH�AND�A�

;KICKhED�VERSION�OF�8ORKBENCH�����

	NOTE�TO�$OMMODORE���WHERE�IS�THE�

&NHANCED�$HIP�4ET�FOR�US�EXISTING�

�����AND������OWNERS 
�

5O�GET�THE�BEST�OUT�OF�THE�*7����

CARD�YOU�NEED�SOME�SERIOUS�

HARDWARE��#UT�IF�YOU�ARE�K>: EER �
SERIOUS�ABOUT�COMPUTER�AND�VIDEO�

GRAPHICS�THEN�THEREhS�REALLY�NO�WAY�TO�

AVOID�THIS�IN�THE�LONG�RUN��)IGH�LEVEL�

GRAPHICS�COST�LOTS�OF�MONEY
�SO�THE�

RELATIVE�COST�OF�THIS�SET�UP�IS�REALLY�

QUITE�REASONABLE
�COMPARED�TO�SOME�

OF�THE�HIGH�END�STUFF�THAThS�OUT�THERE��

#UT�FOR�THE�MAJORITY�OF�US�IT�S�STILL�A�

HECK�OF�A�LOT�OF�DOSH�� !"

1 ! � * � 0 � 2#!& � 1.#!1
l � ���BIT�3(#�FRAME�BUFFER�OR�DUAL����BIT�BUFFERS�FOR�ANIMATION

l � .AXIMUM�RESOLUTION�����X�����1"-�OVERSCAN

l � ���K)Z�OUTPUT�FOR�FLICKER�FREE�DISPLAY�WITH�7("�OR�MULTISYNC�MONITORS

l � ���K)Z�OUTPUT�FOR�VIDEO�APPLICATIONS

l � 3EAL�TIME�	�����SECOND
����BIT�FRAME�GRABBING�	NEEDS�OPTIONAL�

3(#�SPLITTER


l � 1ICTURE�IN�1ICTURE�	1*1
�APPLICATION

l � 1"-�COMPOSITE�OR�:�$�OUTPUTS

l � %IGITAL�3(#�GENLOCK�FOR����BIT�OVERLAY�ON�3(#�VIDEO�INPUT

l � "NALOGUE�GENLOCK�FOR����BIT�OVERLAY�ON�COMPOSITE�VIDEO�INPUT

l � /O�TIME�BASE�CORRECTION� REQUIRED�FOR�EXTERNAL�VIDEO�SOURCES

R G G R GK G J � GGGGGJJJJJRJH� JGJGJHGG�DCDGJGG
� ��*� 9-*���D� . O D` � � * 4 * � � � � J �
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"S�YOU�CAN�SEE�FROM�THE�ABOVE
�THE�CONTROL�PANEL�OF�*MPACT�7ISION� IS�

COMPLETE�W ITH�REQUESTERS�FOR�CALIBRATION�AND�FRAME�GRABBER
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� 6 +

�#����������
#����')%%$��"�((��(�"MIGA�"����COMPUTER
�STPPLIED�WITH��.#�RAM�BUILT�IN��,ICKSTART�
7���EXPANSION�TO��.#�RAM�POSSIBLE�VIA��TRAP�DOOR�
�MOUSE
�TV�MODIIATOR
�MANUALS�8ORKBENCH�7��ETC�DISKS
�PLUS�THE�FOLLOWING�TOP�SELLING�
SOFTWARE�TITLES��-EMMINGS��5HE�4MPSONS��$APTAIN�1LANET�AND�%ELUXE�1AINT��

�#�����������#����')%%$��"�((��(�"MIGA�"����COMPUTER
�SUPPLIED�WITH��.#�RAM�BUILT�IN�AND�AN�
EXTRA��.#�EXPANSION�BOARD�	GVING�A�TOTAL�OF���MEGABYTES�OF�RAM

�,ICKSTART�7���MOUSE
�TV�MODULATOR
�MANUALS�8ORKBENCH�7��ETC�DSKA�
PLUS�THE�FOLLOWING�TOP�SELLING�SOFTWARE�TITLES��-EMMINGS�5HE�4IMPSONS�$APTAIN�1LANET�AND�%ELUXE�1AINT��

�#�����
(%%����(��"�����COMPUTER�WITH��.#�RAM�AND�@AI�I;F:�! ;5=EF3DF�,��3@6 �-AD=47@5:�,� �EA8FI3D7��
DETACHABLE�KEYBOARD
���X���������K�DISK�DRIVES�BUILT�IN
�MOUSE�AND�ALL�MENIALS�5HE�"MIGA�"�����ACCEPTS�"�����PERIPHERALS�5HE�
"�����BASE�PACK�IS�SUPPLIED�WITH�NO�SOFTWARE��1LEASE�NOTE�THAT�THE�"�����DOES�/05�HAVE�A�MODULATOR�

�#�����
�����&��!���CONSISTS�OF�"������BASE�PACK�AND�THE�FOLLOWING�SOFTWARE��1LATINUM�8ORKS�%ELUXE�1AINT�
7ERSION��
�1OP6OUS�4MM�$ITY
�#ATTLE�$HESS�5HEIR�'INEST�)OIR�	#ATTLE�OF�#RITAIN
�AND���BOOKS

�#�����
�����&��!���CONSISTS�OF�"������BASE�PACK�AND�THE�FOLLOWING�SOFTWARE��1LATINUM�8ORKS�%ELUXE�1AINT�
7ERSION��
�)OME�"CCOUNTS�&LF
�1UZZNIC
�5OKI�AND�(ETTING�THE�.OST�0UT�0F�:OUR�"MIGA�BOOK

X� � � �	 	
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(71�4ERIES����.B�)ARD�%ISK� ^�������
(71�4ERIES�����.B�)ARD�%ISK� ^������

1ROTAR���.B�)ARD�%ISK� ^������
1ROTAR���.B�)ARD�%ISK� ^�����
1ROTAR���.B�)ARD�%ISK� ^������
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(71���.B�)ARD�$ARD� ^������
(71����.B�)ARD�$ARD� ^������
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)
����j�$OLOUR�MONITOR
� �4SDQDN�ROD@JDQR
������X�����PIXEL�RESOLUTION
� �3(#�� �$NLONRHSD�HMOTSR
� �2QDDM�RBQDDM�RVHSBG
� �'QDD�VHSG�"LHF@�KD@C
� �*LOQNUDC�UDQRHNM�NE����� �)
� ���XD@Q�3&1-"$&.&/5�V@QQ@MSX
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� < < > L L H K B > L
���,�RAM�EXPANSION�p�CLOCK� ^�����
&XTERNAL�DSK�DRIVE� ^�����
4QUICK�REPLACEMENT�MOUSE� ^�����
"MIGA�"����DUST�COVER� ^����
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*F� YOU� WANT� TO� EXPAND� YOU� "MIGA�
"����1LUS�TO�A�TOTAL�OF��,���THEN�WHY�
NOT�FIT�THE�NEW��.B�3AM�#OARD� �5HIS�
EXTRA�RAM�WILL�MLEASH�THE�FULL�GRAPHICS�
CAPABILITIES�OF� THE�"���� 1LUS�AND� IS�
IDEAL� FOR�MAY�OTHER�APPLICATIONS�SUCH�
AS�SORND�SAMPLING
�DATA�STORAGE�ETC����
*T�S� SIMPLE� TO� FIT� WITHOUT� ANY�
MODIFICATION
� AND� WILL� NOT� INVALIDATE�
YOUR�COMPUTERS�WARRANTY�

Z�����
'03�64&�8*5)�5)&�" ��� �1-64�0/-:

- * ( � . P B M < A > K

4OME�OLDER�SOFTWARE�WILL�NOT�NN�ON�THE�
NEW�"MIGA�"����1LUS�WITH�,ICKSTART�
7����� 3OM� BUT� THEY� DO� RU I� ON� THE�
OLDER�7��"���4
8E�A�NOW�STOCKING�THE�1HOENIX�3OM�
4WITCHER�WHICH�MEANS�ONCE�INSTALLED
�
YOU�CAN�SWITCH�BETWEEN�,ICKSTART����
AND������GIVING�YOU�ALL�THE�BENEFITS�OF�
BOTH� "MIGAS� AND� SOLVING� THOSE�
INCOMPATIB)TY� PROBLEMS� *T� CAN� BE�
EASILY�INSTALLED�TO�THE�"����1LUS�AND�
COMES� SUPPLIED� WITH� ,ICKSTART� 7T��
3OMA� *NCLUDED� IN� THE� KIT� IS� A�
MICROSWITCH� WHICH� CAN� BE� MOUNTED�
VIRTUALLY� ANYWHERE� TO�ENABLE� TOGGLING�
BETWEEN�THE�TWO�3OM�VERSIONS
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%OR�THE�PAST�COUPLE�OF�

MONTHS�*hVE�BEEN�PUTTING�A�

PRINTER�GRAPHICS�OUTPUT�

ENHANCEMENT�PACKAGE�

CALLED�12/�,JLCHN�-LI@?MMCIH;F�
THROUGH�ITS�PACES��*ThS�NOT�A�NEW�

PROGRAM
�IT�S�BEEN�POPULAR�IN�

(ERMANY�FOR�SOME�YEARS
�BUT�NOW�IT�

HAS�BEEN�TRANSLATED�INTO�&NGLISH�

5HE�PROBLEM�WITH�8ORKBENCH�

1REFERENCES�IS�THAT�IT�GIVES�YOU�A�

CHOICE�OF�ONLY�THREE�DITHER�PATTERNS���

0RDERED
�)ALFTONE�AND�'LOYD��

4TEINBERG��"T�RESOLUTIONS�OF�ABOUT�

����DOTS�PER�INCH�	DPI
�AND�LOWER�

THESE�DITHER�PATTERNS�ARE�ACCEPTABLE
�

BUT�AT�HIGHER�RESOLUTIONS�SUCH�AS�

����AND�����DPI�THE�PATTERNS�

REPRESENTING�LEVELS�OF�GREY�ARE�

FORMED�BY�DOTS�SO�SMALL�AND�CLOSE�

TOGETHER�THAT�IT�IS�DIFFICULT�FOR�THE�

NAKED�EYE�TO�SEE�THE�DIFFERENCES�

BETWEEN�THEM�

5HIS�RESULTS�IN�DARK�AND�MUDDY�

SCREEN�DUMPS
�PARTICULARLY�IF�THE�

ORIGINAL�IMAGE�CONTAINS�A�LOT�OF�SLIGHT�

VARIATIONS�OF�THE�SAME�COLOUR���

THINGS�LIKE����COLOUR�GREYSCALE�

SCANNED�IMAGES�AND��
����COLOUR�

DIGITISED�)".�IMAGES�

'OR�BETTER�LOOKING�����AND�����

DPI�OUTPUT
�WHAThS�NEEDED�IS�A�WAY�

TO�MAKE�THE�DOTS�LARGER�AND�FURTHER�

APART��5O�USE�A�VERY�OLD�AND�PROBABLY�

OVER�USED�EXAMPLE
� LIKE�THE�PATTERNS�

NEWSPAPERS�USE�TO�PUBLISH�BLACK��

AND�WHITE�PHOTOGRAPHS�

GOODLY�SELECTION�INCLUDING�DRIVERS�FOR�

MOST�TYPES�OF�&PSON�IMPACT�DOTb

MATRIX�PRINTERS
�THE�POPULAR�4TAR�

-$����AND�-$���
�PLUS�)EWLETT��

1ACKARD�%ESK+ET�AND�-ASER+ET�**�	WITH�

NO�.IN�BY�L0IN�RESTRICTION�FOR�

GRAPHICS�DUMPS�LIKE�THE�8ORKBENCH�

EQUIVALENTS�HAVE
��5HE�%ESK+ET�DRIVER�

DOESN�T�WORK�WITH�THE�NEW�COLOUR�)1��

���$
�BUT�IF�THIS�PRINTER�BECOMES�

POPULAR�WITH�"MIGA�OWNERS�*�WOULD�

GUESS�THAT�THE�(ERMAN�DEVELOPERS
�

*RSEE4OFT
�WILL�DEVELOP�AND�DISTRIBUTE�

ONE�TO�INTERESTED�PARTIES�

"T�THE�MOMENT�THERE�IS�NO�DRIVER�

FOR�THE�POPULAR�$ANON�#+�L0E�BUBBLE�

JET
�BUT�THERE�IS�ONE�FOR�THE�#+�����

WHICH�WORKS�WITH�MY�#+������5HIS�

SHOULD�MEAN�THAT�IT�WILL�WORK�WITH�THE�

#+�L0E�IF�SWITCHED�INTO�#+�����MODE�

	DIP�SWITCH� '& �*�BELIEVE

�ALTHOUGH� *�

HAVEN�T�BEEN�ABLE�TO�TEST�THIS�THEORY�

"LSO�WORTH�MENTIONING�ARE�THE�

DRIVERS�FOR�FOUR�LASER�PRINTERS�FOR�

WHICH�THERE�ARE�NO�8ORKBENCH�

DRIVERS���THE�&PSON�(2����
�THE�

$ANON�-#1���AND�-#1�.**
�AND�THE�
4TAR�-ASER1RINTER�.�

5HE�MANUAL�SAYS�THAT�AS�WELL�AS�

WORKING�WITH� ITS�OWN�DRIVERS
�

/0-�*IKBGM�+ KH ?> LL BH G: E�WILL�ACCEPT�
8ORKBENCH�����PRINTER�DRIVERS
�BUT�

NOT�THOSE�DISTRIBUTED�WITH�8ORKBENCH

����OR�HIGHER��)AVING�FORMATTED�MY�

8ORKBENCH�����DISKS�SOME�TIME�AGO�

*�LL�HAVE�TO�TAKE�*RSEE4OFT�S�WORD�FOR�

THIS�� IThS�PROBABLY�A�FEATURE�FROM�A

. O F K Q B O � A O F S B O P � P R M M I F B A � T F Q E �

2 3 0  - M O F K Q � . O L C B P P F L K > I
#ROTHER�����PIN
����PIN�

$ANON���#+����
�-#1��
�-#1��**
�1+�����"�

&PSON���&9�'9�-9
��2����
�-2�42XX00�

'ACIT���#����
�#�����

)EWLETT�1ACKARD���%ESK+ET
�-ASER+ET�**�

/EC���1INWRITER�1X

0KI���.-���
�.-��X
�.-��X
�0KIMATE���

1ANASONIC���,9�16��
�,9�1����
�,9�1����

4EIKOSHA���.1�����
��1����
�4-���"*
�4-���*1
�4-���
�41�����

4IEMENS���)IGH1RINT��X��
�15�����
�15��

4TAR���-ASER1RINTER��
�-$���
�-$���
�9#���
�/#���

1#22',%�2&#�1!#,#
/0-�*IKBGM�+ KH ?> LL BH G: E�IS�A�
REPLACEMENT�FOR�THE�(RAPHICS�SECTION�

OF�THE�1RINTER�PART�OF�1REFERENCES�� *T�

HAS�FOUR�SECTIONS��1RINTER�4ETTINGS
�

1REFERENCES
�"DDITIONAL�'UNCTIONS
�

AND�$OLOUR�$ONVERSION�

5HE�1RINTER�4ETTINGS�PAGE�IS�

WHERE�YOU�CHOOSE�YOUR�PRINTER�DRIVER�

AND�DITHER�PATTERNS�� /0-�*IKBGM�
+ KH ?> L L BH G: E�USES�ITS�OWN�TYPE�OF�
PRINTER�DRIVERS�AND�COMES�WITH�A

PREVIOUS�VERSION�THAT�HAS�BEEN� LEFT�IN�

FOR�THE�SAKE�OF�COMPATIBILITY�

5HERE�ARE����DITHER�PATTERNS�ON�

OFFER��'OUR�OF�THEM�ARE�THE�STANDARD�

8ORKBENCH�DITHERS�PLUS�AN�EXTRA�

'LOYD�4TEINBERG�DITHER�THAT�DISPERSES�

THE�DOTS�BETTER�FOR�HIGH�RESOLUTIONS��

)OWEVER�THE�ONES�YOUhLL�BE�USING�

MOST�WILL�BE�THOSE�LABELLED������

5HERE�ARE�THREE�TYPES�OF�PATTERN�

��HORIZONTAL�DOTS
�DIAGONAL�DOTS
�AND�

DIAGONAL� LINES���IN�THREE�SIZES�OF

" L L � I N � A �
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1RINTER�DRIVERS�FOR�ALMOST�EVERY�POPULAR�

12/�,JLCHN�-LI@?MMCIH;F
DOTS��"�BIT�OF�EXPERIMENTATION�IS�

NEEDED�TO�FIND�OUT�WHICH�PATTERN�

WORKS�BEST�WITH�YOUR�PRINTER
�BUT�THE�

SMALLER�DOTS�PRODUCE�BETTER�IMAGES�

AT�LOW�RESOLUTIONS
�THE�LARGER�DOTS�AT�

HIGH�RESOLUTIONS��6SING�SETTING���

	LARGE�DIAGONAL�DOTS
�THE�OUTPUT�*�GOT�

FROM�A�-ASER+ET�**�WAS�INDISTINb

GUISHABLE�FROM����LINES�PER�INCH�	*PI
�

1OST4CRIPT�OUTPUT�WITH�A����DEGREE�

DOT�ANGLE�	+ KH ?> LL BH G: E�+:@>�DEFAULT
�

MAKE�OF�PRINTER�ARE�SUPPLIED�WITH

*NKJET�PRINTERS�BENEFIT�FROM�THE�

LARGER�DOT�PATTERNS�BECAUSE�THE�DOTS�

ARE�BIGGER�AND�THE�WHITE�SPACE�

BETWEEN�THE�DOTS� IS�BIGGER�TOO
�SO�

THE�INEVITABLE�INK�SPREAD�ON�UNCOATED�

PAPER�BECOMES�LESS�OF�A�PROBLEM�

5HE�OTHER�BIG�PROBLEM�WITH�TRACTOR�

OR�FRICTION�FED�PRINTERS�IS� �BANDING����

THE�HORIZONTAL�STRIPED�EFFECT�RESULTING�

EITHER�FROM�STRIPS�OF�THE�IMAGE�

OVERLAPPING�SLIGHTLY�	BLACK�BANDING
�OR

=%'�%9BD?D�&B@87CC;@?3=� * � �	
���� � > > ( @ ) ) � 
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5HE�1REFERENCES�PAGE�CAN�LARGELY�BE�LEFT�ON�ITS�DEFAULT�SETTINGS
�MOST�OF�

WHICH�IT hLL�IN ITIALLY�TAKE�FROM�YOUR�CURRENT�8ORKBENCH�1REFERENCES�SETTINGS

�+ '% � �1&-..#0� \ �'113#� �� � \ ��.0'*� � � �� ��
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5HE�DIFFERENCE�GAMMA�CORRECTION�CAN�MAKE��THIS�DUMP�

WAS�PRODUCED�ON�THE����SETTING
�NOTICE�THAT�THE�SOLID�

BLACK�SHADE�IS�S TILL�THERE�IN�THE�HAIR
�BUT�THE�JUMP�FROM�

THAT�TO�THE�NEXT�BRIGHTEST�SHADE�IS�MASSIVE

FROM�STRIPS�OF�THE�IMAGE�NOT�QUITE�

FITTING�TOGETHER�SO�THE�PAPER�SHOWS�

THROUGH�	WHITE�BANDING
�� /0-�*IKBGM�
+ KH ?> LL BH G: E�ADDRESSES�THIS�BY�GIVING�
YOU�A�-INE�(AP�$ORRECTION�FEATURE�

*F�YOU�SUFFER�FROM�BLACK�BANDING�

THEN�YOU�CAN�ATTEMPT�TO�GET�RID�OF�THE�

OVERLAP�BY�INCREASING�THE�PRINTERhS�

LINE�FEED� IN� �MICRO�STEPS��AFTER�EACH�

PASS�OF�THE�HEAD��'OR�WHITE�BANDING�

YOU�CAN�REDUCE�THE�LINE�GAP��5HE�

RANGE�IS�FROM����TO���
�WHICH�ON�A�

����DPI�PRINTER�	FOR�EXAMPLE
�MEANS�

FROM�������THS�OF�AN�INCH�TO�

������THS�OF�AN� INCH�

5HIS�FEATURE�WORKS�ON�ALL� IMPACT�

DOT�MATRIX�PRINTERS�SUPPORTED�BY�

/0-�*IKBG M�+ KH ?> L L BH G: E�EXCEPT�THE�
0KI�.-����� *�TRIED�IT�ON�A�/&$����PIN�

PRINTER�THAT�HAD�A�VERY�SLIGHT�BLACK�

BANDING�PROBLEM
�AND�WITH�-INE�(AP�

$ORRECTION�SET�TO�� � ��ENDED�UP�WITH�

A�VERY�SLIGHT�WHITE�BANDING�INSTEAD��

*NDIVIDUAL� IMPACT�DOT�MATRIX�PRINTERS�

TEND�TO�SUFFER�FROM�BANDING�TO�

DIFFERING�DEGREES
�SO�ALTHOUGH� *�

COULDNhT�CURE�MY�BANDING
� -INE�(AP�

$ORRECTION�MAY�VERY�WELL�CURE�YOURS�

*�SHOULD�POINT�OUT�THAT�THIS�

FEATURE�DIDNhT�WORK�ON�MY�$ANON�#+��

����BUBBLE�JET�WITH�THE� /0-�*IKBGM�
+ KH ?> LL BH G: E�#+�����DRIVER
�ALTHOUGH�
IT�DID�WORK�WITH�THE�&PSON���PIN�

DRIVER�	����BY�����DPI

�SO�IT�SHOULD�

WORK�WITH�OTHER�BUBBLE�JETS�	INCLUDING�

THE�#+�L0E
�IF�DUMPING�GRAPHICS�IN�

THE�&PSON�-2�EMULATION�MODE�USING�

THE�����BY�����DPI� /0-�*IKBGM�
+ KH ?> LL BH G: E�&PSON�-2�OR�/&$�
1INWRITER�1X�DRIVER�

5HERE�ARE�TWO�FURTHER�FEATURES�IN�

THE�1RINTER�4ETTINGS�SECTION�FOR�1RINT�

5YPE�AND�8IDTH�)EIGHT�3ATIO�

1RINT�5YPE
� LIKE�-INE�(AP�

$ORRECTION
� IS�FOR�USE�ONLY�WITH�

IMPACT�DOT�MATRIX�PRINTERS��5HE�IDEA�

IS�TO�REDUCE�THE�BANDING�EFFECT
�THIS�

TIME�BY�CONTROLLING�WHICH�PINS�OF�THE�

PRINT�HEAD�ARE�FOR�PRINTING�

5HERE�ARE�THREE�SETTINGS��5HE�

FIRST�IS�/ORMAL
�WHICH�USES�ALL�THE

PINS�AND� IS�THE�

FASTEST�MODE��

)ALF�LINE�MODE�

USES�HALF�THE�

PINS
�-OWER�1IN�

$OUNT�USES�TWO��

THIRDS�OF�THE�PINS��

"GAIN
�EXPERIMENb

TATION�IS�NEEDED�

AND�THE�RESULTS�

WILL�BE�DIFFERENT�

FOR�EACH� IMPACT�

DOT�MATRIX�PRINTER�

8IDTH�)EIGHT�

3ATIO�MERELY�

ADJUSTS�SCREEN�

DUMPS�TO�BE�

SQUASHED�OR�

ELONGATED��'OR�

INSTANCE�IF�YOUR�

ON�SCREEN�CIRCLES�

ARE�COMING�OUT�IN�

THE�DUMP�AS�

SLIGHTLY�SQUASHED

ELLIPSES
�YOU�NEED�TO�DECREASE�THE�

WIDTH�HEIGHT�RATIO��5HE�SLIDER�RANGES�

FROM�&�.�TO�'�( �IN�&�&'�STEPS
�WITH

5HIS�DUMP�IS�ON�THE���SETTING
�AND�PRODUCES�EXCELLENT�

RESULTS�FOR�THIS�PARTICULAR�IMAGE

'�& �MEANING�gNO�ADJUSTMENTh�

*� FOUND�THAT�ON�MY�����DPI�#+��

����A�SETTING�OF������PRODUCED�

PERFECTLY�CIRCULAR�CIRCLES�

0NE�FEATURE�OF�1RINTER�4ETTINGS�*�

HAVENhT�MENTIONED�YET�IS�A�BUTTON�

THAT�LETS�YOU�ROTATE�THE�DITHER�PATTERN�

BY����DEGREES��5HIS�ONLY�HAS�A�VISUAL�

EFFECT�ON�THE�OUTPUT�WHEN�USING�ONE�

OF�THREE�DIAGONAL� LINE�PATTERNS
�AND�

RESULTS�IN�THE�LINES�SLOPING�DOWN�

FROM�LEFT�TO�RIGHT�INSTEAD�OF�RIGHT�TO�

LEFT��%EPENDING�ON�WHAT�YOU�ARE�

TRYING�TO�PRINT
�THIS�CAN�ENHANCE�THE�

OUTPUT�QUALITY��THEREhS�NO�RULE�OF�

THUMB
� IThS�A�CASE�OF�TRIAL�AND�ERROR�

�1�7-3�*')#� '2
5HE�1REFERENCES�PAGE�OF�/0-�*IKBGM�
+ KH ?> LL BH G: E�IS�A�MIXTURE�OF�THE�

$HANGE�1RINTER
�(RAPHICS���AND�

(RAPHICS���PAGES�OF�8ORKBENCH�����

1REFERENCES�

'ROM�HERE�YOU�SELECT�THE�SHADING�

	BLACK�AND�WHITE
�GREY�OR�COLOUR

�THE�

THRESHOLD�VALUE�FOR�BLACK�AND�WHITE

OUTPUT
� PLUS�WHETHER�YOU�WANT�A�

NEGATIVE�OR�POSITIVE�AND�HORIZONTAL�OR�

VERTICAL�	SIDEWAYS
�PRINTOUT�

*�SHOULD�MENTION�AT�THIS�POINT�

THAT�BECAUSE�OF�THE�WAY�+:@>.> MM> K
$$� OUTPUTS�ITS�PAGES�IN�STRIPS
� RATHER�
THAN�ONE�HUGE�GRAPHIC�DUMP�OF�THE�

ENTIRE�PAGE
�THE�VERTICAL�	SIDEWAYS
�

FEATURE�OF�/0-�*IKBGM�P H G YM��PHKD �
WITH�THAT�%51�PROGRAM��'OR�THE�SAME�

REASON
� NEITHER�WILL� IT�WORK�WITH�+KH�
+:@>��ALTHOUGH�7����HAS�A�SIDEWAYS�
PRINTING�FEATURE�ANYWAY�

1APER�4IZE�SELECTION�IS�MUCH�

SIMPLIFIED���EITHER�YOUR�PRINTER�IS�

8IDE�5RACTOR
�OR�IT�ISN�T�

4MOOTHING�IS�ALSO�SELECTED�ON�

THIS�PAGE��5HIS�IS�THE�FEATURE�

WHEREBY�EXTRA�PRINTER�DOTS�ARE�ADDED�

TO�THE�JAGGED�EDGES�OF�BITMAPPED�

GRAPHICS�SO�THAT�DIAGONAL�LINES�AND�

CURVES�APPEAR�MORE�SMOOTH��5HERE�

ARE�THREE�SETTINGS��0''
�4MOOTHING�*
�

AND�4MOOTHING�**�WHICH�IS�AN�

ENHANCED�VERSION�OF�THE�STANDARD�

8ORKBENCH�SMOOTHING�	*
�

5HE�ONLY�REAL�USE�OF�SMOOTHING�IS�

WHEN�PRINTING�TEXT�

AS�GRAPHICS�FROM�

WORD�PROCESSORS�

THAT�HAVE�THIS�

FEATURE���PROGRAMS�

LIKE�&BG=2 HK=L�� +>G�
+:E�� 2 HK=PHKMA�AND�
	DARE�*�SAY�IT 
�

) H M> + : = � �AND�THEN�
ONLY�AT�POINT�SIZES�

OF�ABOUT����AND�

GREATER��5HE�RESULTS�

OF�/0-�*IKBGMYS�
4MOOTHING�**�

?� FUNCTION�ARE�BETTER�

THAN�THOSE�ACHIEVED�

WITH�8ORKBENCH�

1REFERENCES��

SMOOTHING
�BUT�THE�

QUALITY�IS�NOTHING�TO�

WRITE�HOME�ABOUT�

)OWEVER�THIS�ISNhT�

/0-�*IKBG M�L�FAULT�BECAUSE�YOU�CAN�T�
MAKE�A�SILK�PURSE�OUT�OF�A�SOW�S�EAR�

*F�YOU�ARE�USING�THE�SERIAL�PORT�FOR

5HIS�DUMP�IS�ON����GAMMA�CORRECTION
�

WHITE�IS�S TILL�THERE�BUT�THE�JUMP�TO�THE�

SHADE�IS�MASSIVE

PRINTING�YOU�CAN�SELECT�IT�FROM�THIS�

PAGE
�BUT�YOU�ARE�MORE�THAN�LIKELY�

USING�THE�PARALLEL�PORT�AND�

/0-�*IKBGM�OFFERS�TWO�CHOICES�HERE���
1"3�OR�1"3���5HE�FORMER�IS�THE�

NORMAL�WAY�OF�PRINTING�VIA�THE�

"MIGA�S�PARALLEL�DEVICE
�WHEREAS�

1"3��CAUSES� /0-�*IKBGM�TO�UTILISE�
ITS�OWN�BUILT�IN�ROUTINES
�WHICH�

RESULTS�IN�FASTER�PRINTOUTS�AND�MORE�

FREE�MEMORY�BECAUSE�8ORKBENCH�

DOESNhT�NEED�TO�LOAD�THE�

DEVS�PARALLEL�DEVICE�PROGRAM�

5HE�MOST�COMPLICATED�PART�OF�THE�

1REFERENCES�PAGE�IS�THE�1ICTURE�

'ORMAT�SECTION
�WHICH�IS�SIMILAR�TO�

THE�-IMITS�SECTION�OF�(RAPHICS���IN�

8ORKBENCH�����1REFERENCES���THE�

BUTTONS�THAT�SAY�*GNORE
�#OUNDED
�

"BSOLUTE�AND�SO�ON��&VERYTHING�WORKS�

IN�THE�SAME�WAY�EXCEPT�THAT
� LIKE�A�

GOOD�&UROPEAN�SHOULD
�YOU�CAN�

SPECIFY�MEASUREMENTS�IN�

CENTIMETRES�INSTEAD�OF�INCHES�

5HE�FUNCTION�OF�THE�BUTTONS�IS�

EXPLAINED�QUITE�WELL� IN�THE�MANUAL
�

AND�WITH�TRIAL�AND�ERROR�YOU�WILL�SOON�

COME�TO�UNDERSTAND�THE�EFFECTS�OF�

SELECTING�CERTAIN�BUTTONS�AND�

CHANGING�8IDTH�AND�)EIGHT�VALUES�

#620��$#�230#1
5HE�"DDITIONAL�'UNCTIONS�PAGE�

CONTAINS�FEATURES�THAT�ARE�MISSING�

FROM�8ORKBENCH�1REFERENCES�

5HE�MOST�NOTABLE�FEATURE�IS�A�

1OSTER�MODE�WHEREBY�SCREEN�DUMPS�

CAN�BE�SCALED�UP�TO�ENORMOUS�SIZES�

AND�OUTPUT�ON�TO�SEVERAL�PIECES�OF�

PAPER�WHICH�CAN�BE�STUCK�TOGETHER�TO�

FORM�A�POSTER��5HE�LARGEST�IT�LL�GO�IS�

���PAGES�WIDE�BY����PAGES�DEEP
�

WHICH�IS�BIG��THE�SMALLEST�POSTER�IS�

TWO�PAGES�IN�EITHER�DIRECTION�

"LAS�AND�ALACK
�WOE�IS�ME����

BECAUSE�OF�THE�WAY�+ KH ?>LL BH G: E�
+:@>�SENDS�ITS�PAGES�TO�THE�PRINTER�
IN�THIN�STRIPS
�THIS�1OSTER�MODE�

DOESNhT�GIVE�THE�EXPECTED�OUTPUT��0H�

YES
� IT�WORKS
�ONLY�YOU�GET�THIN�

HORIZONTAL�STRIPS�ONE�UNDER�THE�OTHER
�

MAKING�FOR�A�FIDDLY�AND�TIME

CONSUMING�JOB�

CUTTING�THEM�UP�AND�

STICKING�THEM�ALL�

TOGETHER�� *�MUST�

STRESS�THAT�THIS�IS�

NOT�A�BUG�IN�

/0-�*IKBGM�
+ KH ?>LL BHG: E�� IT�IS�A�
FEATURE�OF�THE�WAY�

+ KH ?> LL BH G: E�+:@>�
OUTPUTS�ITS�PAGES�

*�TRIED�CREEPING�

UP�ON� IT�BY�USING�THE�

$.%�COMMAND�TO�

SEND�THE�OUTPUT�TO�A�

FILE�AND�THEN�USING�

THE�$OPY�COMMAND�

TO�SEND�THAT�FILE�TO�

THE�PRINTER
�BUT�AS�

THIS�FILE�NEEDS�TO�BE�

SENT�TO�THE�1"3��

DEVICE�AND�

/0-�*IKBGM�IS

/OTICE�THAT�SOLID�

NEXT�DARKEST

]+[� �+ '% � �1&-..#0�\ � '113#� �� � \ ��.0'*� � � ��
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% N�THE�FACE�OF�STIFF�COMPETITION�(ASTEINER�IS�TO�CEASE�MARKETING�THE����

GREYSCALE�(OLDEN� *MAGE�HAND�SCANNER
� REPLACING�IT�WITH�THE�HIGHER�

SPECIFICATION�"LFASCAN�1LUS�HAND�SCANNER�

"LTHOUGH�THE�SCANNING�HEAD� IS�THE�USUAL����GREY�LEVELS�.ARSTEK�.��

����1LUS���THE�SAME�ONE�USED�BY�THE�1OWER�4CANNER���(ASTEINER�SAYS�THAT�

BY�SOME�CLEVER�SOFTWARE�WIZARDRY�THE�"LFASCAN�1LUS�IS�ABLE�TO�PRODUCE�����

GREYSCALE�IMAGES��5HE�SOFTWARE�IN�QUESTION� IS�VERSION�����OF�/HN<A�0I

"LONG�WITH�/HN<A�0I�THE�SCANNER�WILL�BE�BUNDLED�WITH�A� gSCANNING�RULERh�

AND�.IGRAPH�S�.ERGE�LT�SOFTWARE�THAT�ALLOWS�YOU�TO�EFFORTLESSLY�SPLICE�

TOGETHER�TWO�HALVES�OF�A�WIDE�SCAN��5HE�PACKAGE�WILL� RETAIL�AT�^����

8HILE�ON�THE�SUBJECT
�������1%�	�����������
�TELLS�ME�THAT�IT�IS�NOW�

SELLING�THE�(OLDEN� *MAGE�SCANNER�INTERFACE�AND�/HN<A�0I�� 
� �SOFTWARE�
SEPARATELY��5HIS�MEANS�THAT�OWNERS�OF�RIVAL�SCANNERS�WHO�USE�THE�.ARSTEK�

.�����SCANNING�HEAD�	LIKE�%AATA4CAN�1ROFESSIONAL
�WILL�BE�ABLE�TO�ENJOY�THE�

PLEASURES�OF�THE� /HN<A�0I�SOFTWARE�WITHOUT�HAVING�TO�BUY�A�NEW�PACKAGE�
/HN<A�0I�WILL� LOAD�ANY�*''�*-#.� IMAGE�PRODUCED�BY�OTHER�SCANNING�

SOFTWARE
�SO�YOU�DON�T�NEED�THE�(OLDEN�*MAGE�INTERFACE�TO�USE�THE�IMAGE�

MANIPULATION�FEATURES�OF�/HN<A�0I���YOU�ONLY�NEED�TO�BUY�THE�INTERFACE�IF�YOU�
INTEND�TO�SCAN�WITH�/HN<A�0I
�/OTE�THAT�THIS�IS�THE����GREYS�VERSION�����OF�
/HN<A�0I��NOT�THE�����GREYS�VERSION�����BUNDLED�WITH�THE�"LFASCAN�1LUS�

WATCHING�THE�135��DEVICE
�ALL� *�GOT�

WAS�A�NORMAL�PRINTOUT��#AH�

5HE�1OSTER�MODE�WORKS�

EXCELLENTLY
�HOWEVER
�WITH�ART�

PROGRAMS�AND�ANYTHING�ELSE�THAT�

DOES�A�NORMAL�GRAPHICS�DUMP
�

INCLUDING�WORD�PROCESSORS�LIKE�

& BG=2 HK=L�� 2HK=PHKMA �� +>G� +:E��
+KH2 KBM> ��  Q<> EE>G<> ��ET�AL�

"�$OPIES�FEATURE�ALLOWS�YOU�TO�

SPECIFY�THE�NUMBER�OF�COPIES�TO�

PRINT
� IN�CASE�THE�SOFTWARE�YOU�

USE�DOESNhT�HAVE�THIS�FEATURE
�AND�

WHETHER�TO�SEND�A�FORM�FEED�

BETWEEN�COPIES�OR�PUT�UP�A�

REQUESTER�ASKING�YOU�TO�INSERT�A�

NEW�SHEET�OF�PAPER���USEFUL� IF�YOU�

DONhT�HAVE�AN�AUTOMATIC�SINGLE�

SHEET�FEEDER�

/ORMAL�OUTPUT�USING�THE�

)ALFTONE�DITHER�PATTERN�OF�

8ORKBENCH�1REFERENCES�AT�

���DPI

"�SECTION�OF�THIS�PAGE�LABELLED�

4PECIAL�CONTAINS�TWO�FEATURES�THAT�

*�SOME�PEOPLE�MAY�FIND�USEFUL��5HE�

FIRST�IS�A�.IRROR�FUNCTION�THAT�PRINTS�A�

MIRROR�IMAGE�OF�THE�GRAPHIC��"S�THE�

MANUAL�POINTS�OUT
�THIS�IS�ESPECIALLY�

USEFUL� IF�YOU�ARE�PRINTING�ON�TO�A�

gTRANSFERh�TYPE�OF�MEDIA�WHEREBY�THE�

IMAGE�IS�GOING�TO�BE�IRONED�ON�TO�A�5��

SHIRT�OR�SOMETHING�

5HIS�.IRROR�FUNCTION�WORKS�WITH�

+ KH ?>LL BH G: E�+:@>�	WHOSE�BUILT�IN�
MIRROR�FUNCTION�ONLY�WORKS�WITH�

1OST4CRIPT�PRINTERS

�SO�YOU�COULD
�FOR�

EXAMPLE
�USE�THIS�TO�PRODUCE�

TRANSPARENCIES�FOR�OVERHEAD�

PROJECTORS���THE�INK�WILL�BE�ON�THE�

UNDERSIDE�WHEN�PLACED�ON�THE�

PROJECTOR
�ALLOWING�YOU�TO�WRITE�ON�THE

FUNCTION�MEANS�THAT�YOU�CAN�GET�A�

GRAPHIC�DUMP�OR�SAVE�THE�CURRENT�

SCREEN���$RTL�"LT�1�PRINTS�THE�CONTENTS�

OF�THE�CURRENT�SCREEN
�$TRL�"LT���DOES�

THE�SAME�THING�BUT�REVERSES�THE�

8ORKBENCH�	���
�COLOURS�SO�THE�

DUMP�IS�EASIER�ON�THE�RIBBON�OR�

INK�TONER�CARTRIDGE�

*F�YOU�DON�T�WANT�TO�PRINT�THE�

WHOLE�SCREEN
�ONE�FURTHER�KEY�PRESS
�

$TRL�"LT�(
�CHANGES�THE�MOUSE�POINTER�

INTO�A�SET�OF�CROSSHAIRS�AND�LETS�YOU�

DRAG�A�BOX�OVER�THE�AREA�OF�THE�

SCREEN�THAT�YOU�WANT�TO�PRINT�

*F�YOU�WANT�TO�CANCEL�A�PRINTOUT

WITH�SOMETHING�ELSE
�SUCH�AS�A�

RECOVERABLE�3".�DRIVE
� IT�CAN�BE�

MOVED�TO�THE�BOTTOM�OF�MEMORY
�

FROM�WHERE�IT�MAY�NOT�BE�RESET�PROOF�

AND�WON�T�GET�IN�THE�WAY�OF�WHATEVER�

ELSE�IS�USING�THE�RESET�VECTORS�

$3,�5'2&�!-*-301
5HE�FINAL�PAGE�OF�/0-�*IKBGM�DEALS�
WITH�COLOUR�CONVERSION�AND�GAMMA�

CORRECTION���TWO�COMPLEX�FEATURES�

THAT�REQUIRE�MUCH�MUCKING�ABOUT�

WITH�TO�GET�RIGHT�

.IND�YOU
�THIS�ISN�T�/0-�*IKBG M�L �
FAULT
� IThS�THE�NATURE�OF�THOSE�

FUNCTIONS
�BUT�*RSEE4OFT�HAS�DONE�ITS�

BEST�TO�MAKE�THE�FEATURES�AS�

PAINLESS�AS�POSSIBLE�TO�USE�

5HE�FIRST�THING�TO�NOTICE�IS�THE

1RINTED�USING�THE�LARGEST�

DIAGONAL�LINES�PATTERN�OF�12/�,�\�
JLCHN�-LI@?MMCIH;F�WITH�THE�

GAMMA�VALUE�ADJUSTED�TO����

/OTICE�THAT�THE�BANDING�EVIDENT�

IN�THE�DIAGONAL�DOTS�VERSION�HAS�

ALMOST�COMPLETELY�DISAPPEARED

$OLOUR�4EPARATIONS�FUNCTION��THIS�

DIVIDES�A�ON�SCREEN�COLOUR�IMAGE�INTO�

ITS�PRIMARY�COLOURS�OF�:ELLOW


.AGENTA
�$YAN�AND�#LACK���KNOWN�AS�

:.$,
�OR�SOMETIMES�AS�$.:,��,�IS�

USED�FOR�BLACK�SO�AS�NOT�TO�CONFUSE�IT�

WITH�ANOTHER�COLOUR�THAT�BEGINS�WITH�

THE�LETTER�#
� LIKE�#LUE�OR�#ROWN�

5HESE�SEPARATIONS���USUALLY�ALL�FOUR���

CAN�THEN�BE�USED�BY�A�PRINTING�FIRM�TO�

MAKE�PLATES�FROM�WHICH�FULL�COLOUR�

PAGES�CAN�BE�PRODUCED�

"NOTHER�USE�IS�TO�FILTER�OUT�THE�

PRIMARY�COLOURS�TO�PRODUCE�A�HOMEb

MADE�COLOUR�PRINTOUT�ON�A�BLACK�AND��

WHITE�PRINTER�BY�PUTTING�THE�PAPER�

THROUGH�FOUR�TIMES�AND�USING�VARIOUS�

COLOURED�RIBBONS�OR�INK�CARTRIDGES�

5HE�PROCESS�ISN�T�AUTOMATIC
�YOU�

HAVE�TO�USE�/0-�*IKBGM�+ KH ?>LL BH G: E�
TO�SELECT�EACH�COLOUR�ONE�AT�A�TIME�

AND�DO�A�GRAPHIC�DUMP�FOR�EACH�

SEPARATION
�BUT�THIS�ISN�T�MUCH�OF�A�

BIND�AS�/0-�*IKBG M�+ KH ?> LL BH G: E�IS�
MEMORY�RESIDENT�SO�YOU�DONhT�HAVE�

TO�RUN� IT�FROM�DISK�EACH�TIME
�PRESS�

$TRL�"LT�5�TO�BRING�UP�THE� /0-�*IKBGM�
WINDOW�ON�THE�8ORKBENCH�

*�TESTED�THE�FEATURE�WITH��>ENQ> �
+: BG M� $$�AND� $1 �AND� IT�WORKS�BRILLIANTLY��
IT�ALSO�WORKED�WITH�THOSE�gGRAPHICS��

WORD�PROCESSORS�LIKE�,IND8ORDS
�

8ORDWORTH
�1EN�1AL�ET�AL����

0NE�OF�THE�MORE�SERIOUS�

CRITICISMS�OF�+ KH ?> LL BH G: E�+:@>�IS�
THAT�IT�CAN�T�SEND�COLOUR�SEPARATIONS�

TO�A�DOT�MATRIX�PRINTER��"ND�NO�MATTER�

HOW�*�TRY
� *�SIMPLY�CANNOT�GET�

/0-�*IKBG M�L�COLOUR�SEPARATIONS�TO�
WORK�WITH� IT�� *ThS�BAFFLING���EVERYTHING�

ELSE�*�TRIED� IT�WITH�WORKED�FIRST�TIME
�

SO�*�SUPPOSE�IT�HAS�TO�HAVE�

SOMETHING�TO�DO�WITH�THE�WAY�

+ KH ?>LL BH G: E�+:@>�OUTPUTS�ITS�PAGES��
8HAT�A�BUMMER�� *hVE�HAD�TO�REVERT�TO

FILM�WITHOUT�SMUDGING�THE�INK��:OU�

COULD�ALSO�USE�/0-�*IKBGMYL �.IRROR�

FEATURE�TO�PRINT��EMULSION�SIDE�DOWNh�

WITH�+ KH ?> LL BH G: E�+:@>�AND�%OTb
MATRIX�0UTPUT�ON�IMAGESETTER�FILM�

5HE�OTHER�gSPECIALh�FEATURE�IS�A�

5OP�0FFSET�VALUE�THAT�ALLOWS�YOU�TO�

SPECIFY�HOW�MANY�LINE�FEEDS�TO�PRINT�

BETWEEN�SEVERAL�GRAPHICS�DUMPS�ON�

THE�SAME�PAGE�

5HE�REST�OF�THIS�"DDITIONAL�

'UNCTIONS�PAGE�IS�GIVEN�OVER�TO�SOME�

HOUSEKEEPING�FEATURES��"�)ARDCOPY�

BUTTON�TOGGLES�ON�AND�OFF�AND�

DECIDES�WHETHER�THE�RESET�PROOF�

HARDCOPY�FUNCTION�IS�ACTIVATED�OR�NOT�

8HEN�ACTIVATED
�THE�HARDCOPY PART�OF�THE�WAY�THROUGH�IT
�$TRL�"LT�$�

DOES�THE�JOB���AND�THIS�HOT�KEY�WORKS�

WITH�ALL�PRINTOUTS
�NOT�JUST�THOSE�

STARTED�WITH�A�$TRL�"LT�KEY�PRESS�

5WO�MORE�KEY�PRESSES�LET�YOU�

SAVE�THE�ENTIRE�CONTENTS�OF�THE�

CURRENT�SCREEN
�OR�AN�AREA�SPECIFIED�

BY�DRAGGING�A�BOX�AROUND�IT��5HESE�

GET�SAVED�TO�THE�PATH�AND�FILENAME�

TYPED�INTO�A�STRING�GADGET�ON�THE�

"DDITIONAL�'UNCTIONS�PAGE
�WHICH�YOU�

END�WITH�	SAY
�i&&j
�AND�SUBSEQUENT�
SCREEN�SAVES�ARE�SAVED�AS�iFILENAME�

& 'j
� �FILENAME&(j�AND�SO�ON�
5HE�FINAL�SECTION�DEALS�WITH�

MEMORY�MANAGEMENT�

5WO�BUTTONS�LET�YOU�SELECT�

BETWEEN�/ORMAL�MEMORY�AND�

'ASTMEM�-AST��SELECTING�THE�LATTER�

WILL�ALLOW�SOME�OF�THOSE�OLD
�BADLY�

WRITTEN�PROGRAMS�TO�WORK���THE�KIND�

THAT�DONhT�LIKE�MEMORY�EXPANSIONS��

5WO�MORE�BUTTONS�LET�YOU�CHOOSE�

WHETHER�THE�/0-�*IKBG M�RESET�PROOF�
CODE�IS�LOCATED�AT�THE�TOP�OR�THE�

BOTTOM�OF�THE�MEMORY�MAP���THE�TOP�

IS�THE�NORMAL�PLACE
�BUT�IF�IT�CLASHES

�+ '% � �1&-..#0�\ � '113#� �� � \ ��.0'*� � � � � � D �
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5HE�ADDITIONAL�PAGE�

PROVIDES�SOME�FEATURES�THAT�

8ORKBENCH�1REFERENCES�IS�

LACKING

/0-�*IKBGM�+ KH ?> LL BH G: E�GIVES�YOU�
COMPLETE�CONTROL��"S�A�CONSEQUENCE�

IT�BECOMES�A�HIGHLY�COMPLEX�PROCESS�

AND
�FAIR�PLAY�TO�*RSEE4OFT
�THE�

MANUAL�GOES�INTO�GREAT�DETAIL
�EVEN�

GIVING�YOU�A�WORKED�EXAMPLE�WITH�A

��##������ 6*7� 0�16>>=��"#�����$,�66=6>

EP�KB� LNJ� 'E��NK��� �-
<.9*;*=.-�+B� 589��//<.=

�>2�52892�27=��8->5.<
���%
!.<2-.7=

@ �	�"��� )�

"*?.�  2,=>;.� *<� # ��.228;B�!*70.
P �P.,

'7CD@B7

"@36 (3F7

O

"H
�THE�DEEPLY�WONDERFUL�

WORLD�OF�COLOUR�AND�GAMMA�

CORRECTION��5HIS
�ALONG�WITH�

THE�NEW�DITHER�PATTERNS�ON�

THE�1RINTER�4ETTINGS�PAGE
�IS�

WHAT�MAKES�12/�,JLCHN�
-LI@?MMCIH;F�SPECIAL

THE�LONG�WINDED�AND�MEMORY�HUNGRY�

TECHNIQUE�OF�SENDING�1OST4CRIPT�

OUTPUT�TO�DISK�FILES�AND�THEN�USING�A�

1OST4CRIPT�INTERPRETER�TO�OUTPUT�THE�

SEPARATIONS�TO�MY�BUBBLE�JET�� *ThS�

EITHER�THAT�OR�	WHINGE
�MOAN
�HUMBLE�

PIE���
�USE�+:@>L MK>:F 

$OLOUR�CORRECTION� IS�A�REAL�ART�� *�

MEAN
�PRINTERS�SPEND�A�LIFETIME�

LEARNING�ABOUT�IT�AND�EVEN�THEN�THEY�

STILL�GET�IT�WRONG�SOMETIMES
�WHICH�IS�

HOW�THEY�KEEP�ON�LEARNING�

5HE�IDEA�IS�THAT�YOU�WANT�YOUR�

OUTPUT�TO�LOOK�EXACTLY�AS�IT�DOES�ONb

SCREEN���EXACTLY�THE�SAME�COLOURS�*�

MEAN��'OR�INSTANCE�IF�AN�AREA�OF�RED�IN�

THE�PRINTED�OUTPUT�IS�DARKER�THAN�THE�

SAME�AREA�OF�RED�ON�SCREEN
�YOU�NEED�

TO� hCORRECTh�THE�PRINTED�RED�COLOUR�

8ORKBENCH�1REFERENCES�HAS�A�VERY�
SIMPLE�COLOUR�CORRECTION�BUTTON


TEST�PICTURE�THAT�COMES�ON�THE�DISK�

5O�MAKE�THINGS�SIMPLER
�FOUR�

BUILT�IN�SETTINGS�ARE�PROVIDED��%OT�

.ATRIX�*�WORKS�WELL�WITH� IMPACT�

PRINTERS�THAT�HAVE�FOUR�COLOUR�

RIBBONS��%OT�.ATRIX�**� IS�THE�SAME�BUT�

WITH� gSCREEN�COLOUR�ERROR�CORRECTIONh�

	THE�MANUAL�EXPLAINS�WHAT�THIS�IS
��

*NKJET�IS�FOR�INKJET�PRINTERS
� LIKE�THE�

)1�1AINT+ET�FOR�EXAMPLE��AND�5HERMO�

IS�FOR�THERMAL�TRANSFER�PRINTERS
�THE�

0KIMATE����FOR�INSTANCE�

5HREE�ADDITIONAL�SETTINGS�ARE�

PROVIDED�FOR�YOU�TO�FIDDLE�WITH�TO�YOUR�

HEART�S�CONTENT�� *�WISH�YOU� LUCK�� IF�

YOU�ARE�INTO�COLOUR�YOU�LL�HAVE�YEARS�

OF�FUN
�PROVIDED�YOUR�POCKET�CAN�

STAND�THE�COST�OF�ALL�THOSE�TEST�

PRINTOUTS�THAT�IS�

0�71�-$�*'%&2
*hVE�SAVED�THE�BEST�TIL� LAST���THE�

SLIDERS�THAT�LET�YOU�ADJUST�THE�GAMMA�

CORRECTION�AND�BRIGHTNESS�LEVELS�OF�

THE�PRINTED�OUTPUT�

/OW�DON�T�RUSH�OFF�AND�PUT�ON�

YOUR�LEAD�BOOTS
�GAMMA�CORRECTION�

HAS�NOTHING�TO�DO�WITH�RADIOACTIVITY
� IT

GETS�ITS�NAME�FROM�THE�(REEK�LETTER�

gGAMMAh�USED�IN�THE�MATHEMATICAL�

FORMULA�FOR�THIS�PROCESS�� *�THINK�� *�

MEAN
� *hM�NO�MATHEMATICIAN�SO�

DON�T�QUOTE�ME�ON�THAT�

*ThS�ACTUALLY�QUITE�SIMPLE�TO�

EXPLAIN� IF�YOU�FORGET�COLOURS�FOR�THE�

MOMENT�AND�THINK
� INSTEAD
�OF�LEVELS�

OF�BRIGHTNESS��8E�LL�KEEP�TO����LEVELS�

OF�BRIGHTNESS�TO�SIMPLIFY�MATTERS
�

RANGING�FROM���	BLACK
�TO����	WHITE
��

5HINKING�OF�THE����SHADES�OF�GREY�

FROM�BLACK�TO�WHITE�MIGHT�MAKE�IT�

EASIER�TO�PICTURE
�WITH�THE�INTERb

MEDIATE�GREYS�NUMBERED���TO����

*MAGINE�THAT�YOUR�PRINTER�

PRODUCES����DITHER�PATTERNS�TO�

APPROXIMATE�THESE�SHADES�OF�GREY�

	WHICH�IS�WHAT�IT�DOES

�AND� IMAGINE�

THAT�COLOUR�&�ON�THE�SCREEN�PRODUCES�

DITHER�PATTERN�&�ON�THE�PRINTER
�COLOUR�
' �ON�THE�SCREEN�PRODUCES�DITHER�
PATTERN� ' �ON�THE�PRINTER
�AND�SO�ON�
UP�TO�COLOUR�AND�DITHER�PATTERN����

*F�YOU�DREW�A�GRAPH�OF�THIS�IT�

WOULD�BE�LINEAR�� *N�OTHER�WORDS
�A�

STRAIGHT�LINE�WOULD�CONNECT�THE�

POINTS�ON�THE�GRAPH�THROUGH�&�&�' � ' �

�
��UP�TO���
���� *F�YOU�MOVED�ALONG�

THE�4CREEN�AXIS�TO�	SAY
���AND�THEN�

UP�TO�THE�LINE�OF�THE�GRAPH�AND�

ACROSS�TO�THE�1RINTER�AXIS
�THE�1RINTER�

VALUE�WOULD�BE���ALSO��0NE�STEP�

ALONG�THE�4CREEN�AXIS�IS�ONE�STEP�

ALONG�THE�1RINTER�AXIS��:ES 

/OW�IMAGINE�THAT�YOU�VE�GOT�A�

VERY�DARK����GREYSCALE�DIGITISED�OR�

SCANNED� IMAGE��:OU�CANhT�BRIGHTEN�

EVERY�SHADE�OF�GREY�BY�ONE�OR�TWO�

POINTS�BECAUSE�THIS�WOULD�RESULT�IN�

SHADES����AND����BECOMING���
�

WHICH� IS�WHITE
�AND�PARTS�OF�THE�

IMAGE�WOULD�DISAPPEAR��5HE�GRAPH�

WOULD�REMAIN� LINEAR
�ALL�WE�HAVE�

DONE�IS�MAKE�THE�SLOPE�STEEPER�

5HIS�IS�WHERE�GAMMA�CORRECTION�

COMES�IN��8HAT�IT�DOES�IS�GRAB�THE�

MIDDLE�OF�THE�LINE�ON�THE�GRAPH�AND�

DRAG�IT�DOWNWARDS�OR�UPWARDS
�

PRODUCING�A�CONCAVE�OR�CONVEX�CURVE��

5HE�END�POINTS�REMAIN�FIXED�ON��
��

AND���
���BUT�THE�POINTS�IN�BETWEEN�

CHANGE�VALUES�DEPENDING�ON�HOW�FAR�

YOU�PULL�THE�LINE��5HE�EFFECT�IS�THAT�

THE�PARTS�OF�THE�IMAGE�THAT�WERE�PURE�

BLACK�AND�PURE�WHITE�REMAIN�THE�

SAME
�BUT�IF�A�POSITIVE�GAMMA�VALUE�

IS�GIVEN�	THE�LINE�IS�PULLED�UPWARDS
�

THE�VALUES�BETWEEN�GREY�LEVELS�ARE�IN�

LARGER�STEPS
�WITH�THE�EFFECT�THAT�

FEWER�DARK�SHADES�ARE�PRODUCED
�AND�

MORE�BRIGHTER�SHADES��4UPPLYING�A�

POSITIVE�GAMMA�VALUE�	PULLING�THE�

LINE�DOWN
�HAS�THE�OPPOSITE�EFFECT�

5HIS�IS�ACTUALLY�A�VERY�

SOPHISTICATED�FEATURE��5HE�ONLY�OTHER��

PROGRAM�*�KNOW�OF�THAT�HAS�A�GAMMA�

CORRECTION�FEATURE�IS�/A>�� KM�
�>I:KMF >G M��ALTHOUGH�THAT�PROGRAM�
PERMANENTLY�CHANGES�THE�SCREEN�

IMAGE
�WHICH�MAY�NOT�ALWAYS�BE�

DESIRABLE�BECAUSE�THE�IMAGE�WILL�

DUMP�OUT�DIFFERENTLY�AT�DIFFERENT�

RESOLUTIONS�AND�ON�DIFFERENT�PRINTERS�

5HE�� KM�� >I : KMF >G M�ALSO�LETS�YOU

ADJUST�CONTRAST�AND�BRIGHTNESS
�

WHICH� IS�IN�EFFECT�WHAT�WE�WERE�DOING�

EARLIER�WHEN�WE�UPPED�THE�VALUE�OF�

EACH�COLOUR�BY�A�COUPLE�OF�POINTS��

/0-�*IKBG M�+ KH ?> LL BH G: E�LETS�YOU�DO�
THIS
�WITH�FOUR�SLIDERS�THAT�MATCH�

SCREEN�BRIGHTNESS�LEVELS�FROM�&�TO�
���WITH�PRINTER�BRIGHTNESS�LEVELS�FROM

��TO�����$HANGING�THE�BRIGHTNESS�AND�

CONTRAST�LEVELS�IS�OF�LIMITED�USE�

BECAUSE�BITS�OF�THE�IMAGE�WILL�TEND�

TO�DISAPPEAR�TO�SOLID�WHITE�OR�SOLID�

BLACK
�BUT�IN�CERTAIN�SITUATIONS�IT�CAN�

BE�USED�TO�SHARPEN�A�FUZZY�IMAGE�OR�

SOFTEN�A�HARSH�ONE�

&XPERIMENTATION�IS�REQUIRED�TO�

DISCOVER�THE�BEST�SETTINGS�FOR�YOUR�

PRINTER�AND�THE�IMAGE�YOU�ARE�

PRINTING
�BUT�THE�MANUAL�PROVIDES�

GOOD�POINTERS�AND�SUGGESTS�VALUES�

THAT�WORK�WELL�WITH�CERTAIN�PRINTERS�

AND�OUTPUT�RESOLUTIONS�

5HESE�SETTINGS�WORK�WITH�COLOUR�

PRINTERS�WHICH�WILL�TURN�YOUR�YEARS�OF�

FUN�WITH�COLOUR�CORRECTION� INTO�

DECADES�OF�DELIGHT�FIDDLING�WITH�

COLOUR�AND�GAMMA�CORRECTION�AND�

BRIGHTNESS�AND�CONTRAST�LEVELS�

', �!-,!*31'-,
��AM� IMPRESSED�WITH�/0-�*IKBGM�
+ KH ?>LL BHG: E
�'ROM�A�VERY�SUBJECTIVE�
POINT�OF�VIEW�IT�HAS�VISIBLY�ENHANCED�

THE�QUALITY�OF�F R �MAGAZINE�	%NL M�
�F B@: �( HGMA ER ��TO�THE�POINT�WHERE�
ONE�OR�TWO�INTERESTED�PARTIES�HAVE�

SUGGESTED� *�AM�FIBBING�ABOUT�USING�A�

#+�����BUBBLE�JET�PRINTER�FOR�THE�

OUTPUT��THEY�RECKON� *hVE�BEEN�USING�A�

1OST4CRIPT�LASER�PRINTER��4O
� IN�EFFECT
�

A�^���INVESTMENT�HAS�BOUGHT�ME�

^�
����MORE�EXPENSIVE�PRINTER�

.IND�YOU
� IT�S�NO�PARAGON�OF�

VIRTUE�� /0-�*IKBGM�+ KH ?> LL BH G: E�HAS�
FROZEN�ON�ME���AFTER�HAVING�CALLED�IT�

UP�SEVERAL�TIMES�AND�MADE�CHANGES�

BETWEEN�PRINTOUTS�

%ESPITE�THIS�AND�THE�FACT�THAT�ITS�

COLOUR�SEPARATION�AND�POSTER�

FUNCTIONS�WON�T�WORK�WITH�+KH+:@>��
/0-�*IKBG M�+ KH ?> LL BH G: E�IS�NOW�A�
PERMANENT�FIXTURE�ON�MY�MACHINE�

*F�YOU�ARE�IN�THE�HABIT�OF�USING�

BITMAPS�ON�YOUR�PAGES
�WHETHER�THEY�

BE�IN�COLOUR�OR�GREYSCALE
�AND�

WHETHER�YOU�HAVE�A���PIN�DOT�MATRIX�

OR�LASER�PRINTER
�BLACK�AND�WHITE�OR�

COLOUR
� *�THINK�YOU�LL�FIND�IThS�^���WELL�

SPENT�� $%
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"RE�YOU�LONESOME�TONIGHT �/EVER�AGAIN
�WITH�$*9��" LL�THOSE�HOURS�OF�FRIENDLY�

CHATS�AND�DEBATES�ARE�JUST�A�FEW�KEY�PRESSES�AWAY�FROM�THE�TITLE �SCREEN���

� ELCOME�BACK�TO�THE�

COMMS�PAGES��5HIS�

MONTH�*�LL�BE�LOOKING�

AT�HOW�COMMS�CAN�

BREATH�NEW�LIFE�INTO�YOUR�SOCIAL�

SCENE
�AS�WELL�AS�HOMING�IN�ON�

ELECTRONIC�MAIL
�CONFERENCING�

SYSTEMS�AND�$*9�

!(!�0.+* %� �) � %(
&LECTRONIC�MAIL
�OR�&�.AIL
� IS�VERY�

SIMILAR�TO�THE� �NORMAL��POSTAGE�

SERVICE�IN�THAT�MESSAGES�ARE�WRITTEN�

BY�ONE�PERSON�AND� �POSTED��TO�

ANOTHER��1OSTING�THE�MESSAGE�

INVOLVES�UPLOADING�IT�TO�A�BULLETIN�

BOARD�SYSTEM�OF�SOME�SORT
�WHERE�IT�

IS�PLACED�IN�THE� �MAILBOX��OF�THE�USER�

TO�WHOM�YOU�ARE�SENDING�THE�MAIL��

/EXT�TIME�THAT�USER�LOGS�ON�TO�THE�

SYSTEM�THEY�ARE�INFORMED�THAT�A�

MESSAGE�IS�WAITING
�THEN�THEY�CAN�

COLLECT�IT�AND�READ�IT�

&LECTRONIC�MAIL�HAS�SEVERAL�

ADVANTAGES
� IN�PARTICULAR�SPEED��

1ROVIDED�THE�RECIPIENT�OF�THE�

MESSAGE�CALLS�THE�BULLETIN�BOARD�

CONCERNED�REGULARLY
�AN�&�.AIL�

MESSAGE�CAN�BE�RECEIVED�WITHIN�A�

FEW�MINUTES��EVEN�TRANSATLANTIC�

MESSAGES�ONLY�TAKE�A�FEW�HOURS�

'ILES�CAN�ALSO�BE�SENT�VIA�

ELECTRONIC�MAIL
�ALTHOUGH�THEY�

SOMETIMES�NEED�TO�BE�ENCODED� IN�A�

TEXT�FORMAT�BEFORE�THEY�ARE�SENT��5HIS�

MEANS�THAT�THE�RECIPIENT�NEEDS�THE�

SAME�SOFTWARE�TO�DECODE�THE�

MESSAGE�AT�THE�OTHER�END�

4TANDARDS�DO�EXIST�THOUGH�AND�THIS�

DOESNhT�NORMALLY�PROVE�TO�BE�TOO�

MUCH�OF�A�PROBLEM�

1ICTURES�AND�DIAGRAMS�ARE�MORE�

DIFFICULT�TO�SEND�VIA�ELECTRONIC�MAIL
�

BUT�IF�THEY�ARE�IN�MACHINE�READABLE�

FORM
�AN� *''�IMAGE�FOR�INSTANCE
�THEY�

CAN�BE�ENCODED�AND�SENT�AS�NORMAL�

FILES��3ECENTLY
�FOR�EXAMPLE
�A�

NUMBER�OF�DIGITISED�IMAGES�OF�ROCK�

BANDS�HAVE�BEEN�CIRCULATED�USING�

ENCODED�MAIL�MESSAGES
�NOT�

PARTICULARLY�USEFUL
�BUT�THE�PICTURES�

COULD�QUITE�EASILY�HAVE�BEEN�CIRCUIT�

DIAGRAMS�OR�ARCHITECTS��DRAWINGS�

&�.AIL� IS�IDEAL�FOR�RAPID�TRANSFER�

OF�INFORMATION
�BE�IT�THE�LATEST

VERSION�OF�A�PIECE�OF�SOFTWARE�FROM�

"MERICA
�OR�A�COMMS�ARTICLE�FOR�AN�

"MIGA�MAGAZINE
�&�.AIL�IS�OFTEN�

FASTER
�CHEAPER�AND�MORE�RELIABLE�

THAN�SNAIL�MAIL�

�+ * "!. !* � %* # �/5/0!) /
$ONFERENCING�SYSTEMS�ARE�AN�

EXTENSION�OF�BULLETIN�BOARDS�AND�

ELECTRONIC�MAIL�WHERE�THE�EMPHASIS�

IS�PLACED�ON�MESSAGES�AND�

DISCUSSION�RATHER�THAN�FILES
�ALTHOUGH�

FILES�DO�OFTEN�PLAY�A�LARGE�PART�

$ONFERENCING�SYSTEMS�ARE�

USUALLY�VERY�LARGE�WITH�PLENTY�OF�

STORAGE�SPACE�FOR�THE�VAST�AMOUNT�OF�

MESSAGES�WHICH�ARE�POSTED�EVERY�

DAY�AND�WITH�SEVERAL�TELEPHONE�LINES�

INTO�THE�SYSTEM�TO�ALLOW�MORE�THAN�

ONE�USER�TO�BE�ON�THE�BOARD�AT�ONE�

TIME�

$ONFERENCING�SYSTEMS�ARE�

DIVIDED�INTO�SECTIONS�	CONFERENCES
�

DEVOTED�TO�ONE�PARTICULAR�SUBJECT��

4UBJECTS�VARY�IMMENSELY
�ANYTHING�

FROM�"MIGAS�TO�ROLE�PLAYING�GAMES�TO�

BEARDS�

&ACH�CONFERENCE�OPERATES�IN�A�

SIMILAR�MANNER�TO�MORE�TRADITIONAL�

TYPES�OF�CONFERENCE��"�GROUP�OF

PEOPLE�GET�TOGETHER�AND�DISCUSS�THE�

SUBJECT�IN�QUESTION�BY�POSTING�

MESSAGES�ON�THE�BOARD��5HE�

DIFFERENCE�BEING�THAT�THE�DISCUSSION�

TAKES�PLACE�OVER�A�PERIOD�OF�TIME�AND�

PARTICIPANTS�ARE�SITUATED�ALL�OVER�THE�

COUNTRY�OR�EVEN�THE�WORLD�

5HIS�IS�THE�GREATEST�ADVANTAGE�OF�

COMPUTER�BASED�CONFERENCING��/OT�

EVERYONE�NEED�BE�IN�THE�SAME�PLACE�

AT�THE�SAME�TIME��0NE�PERSON�WILL�

START�A�CONVERSATION
�OR��THREAD���AS�

TIME�PROGRESSES�AND�OTHER�PEOPLE�

VISIT�THE�BOARD
�COMMENTS�TO�THE�

MESSAGE�WILL�APPEAR�AND�THE�

DISCUSSION
�OR�ARGUMENT
�PROGRESSES�

4OMETIMES�A�THREAD�WILL�

PROGRESS�RAPIDLY�� *F�A�COUPLE�OF�

PEOPLE�ARE�ON�LINE�AT�THE�SAME�TIME�

AN�ALMOST�REAL�TIME�CONVERSATION�CAN

RESULT
�WITH�ONE�PERSON�REPLYING�TO�

THE�OTHER�S�COMMENTS�IMMEDIATELY�

AFTER�THEY�APPEAR�ON�THE�BOARD��5HE�

CONVERSATION�CAN�PROGRESS�MORE�

SLOWLY
�PARTICULARLY�IN�THE�QUIETER
�

MINORITY�CONFERENCES�WHERE�THE�

PARTICIPANTS�LOG�ON� LESS�FREQUENTLY�

#EGINNERS�CAN�USE�APPROPRIATE�

CONFERENCES�TO�ASK�QUESTIONS�WHEN�

THEY�ARE�STUCK��THEY�WILL�USUALLY�BE�

GREETED�WITH�A�HOST�OF�REPLIES�FROM�

MORE�EXPERIENCED�MEMBERS�OF�THE�

CONFERENCE�� *N�PARTICULAR
�ADVICE�IS�

AVAILABLE�ON�WHICH�PROGRAM� IS�

SUITABLE�FOR�A�PARTICULAR�TASK�OR�HOW�

TO�USE�A�CERTAIN�PROGRAM�

#UT�EXPERTS�ARE�WELL�CATERED�FOR�

TOO��$OMPUTER�PROFESSIONALS�OFTEN�

LOG�ON�DURING�THE�DAYTIME�USING

BNMSHMTDC�NM�O@FD���

$*9�HAS�ITS�OWN�SET�OF�TERMINOLOGY�

THAT�POPS�UP�NOW�AND�AGAIN
�SOME�

OF�WHICH�CAN�BE�VERY�CONFUSING�

#INMAFL���#*/ARY�."*-��5HE�SYSTEM�USED�TO�SEND�PROGRAMS�AND�ARCHIVES�TO�

OTHER�$*9�USERS�

#LINK���5HE�PROCESS�OF�LOGGING�ON�TO�$*9
�ARCHIVING�UNREAD�MESSAGES�AND�

THEN�LEAVING
�AS�IS�DONE�WITH�AN�OFF�LINE�READER�

$L9EN���"�$*9�USER�

$ONFERENCE���"�SUBJECT�AREA
�A�COLLECTION�OF�TOPICS�

'LAME���"N�ABUSIVE�REPLY�TO�A�COMMENT�

-URKING���5HE�HABIT�OF�HANGING�AROUND�IN�A�CONFERENCE
�WITHOUT�SAYING�

ANYTHING�

4HOUTING���5YPING�SOMETHING�IN�CAPITAL� LETTERS�IS�USED�TO�4)065�A�WORD
�

EMPHASISING�IT�

5HREAD���"�DISCUSSION�WITHIN�A�CONFERENCE�

5OPIC���0NE�SMALLER�AREA�WITHIN�A�CONFERENCE
�DEVOTED�TO�AN�AREA�OF�THE�

SUBJECT�UNDER�DISCUSSION�
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COMPANY�ACCOUNTS�AND�OFFER�ADVICE�

ON�THE�MORE�DIFFICULT�QUESTIONS
�EVEN�

GOING�AS�FAR�AS�WRITING�SOME�EXAMPLE�

CODE�OR�UPLOADING�AN�APPROPRIATE�

PROGRAM�TO�HELP�OUT�

$OMPANIES�PRODUCING�SOFTWARE�

WILL�SOMETIMES�PROVIDE�ON�LINE�

SUPPORT�FOR�THEIR�PRODUCTS�INCLUDING�

UPGRADES�AND�BUG�FIXES�FOR�REGISTERED�

USERS�AND�NEWS�AND�INFORMATION�FOR�

THE�WORLD�IN�GENERAL��5HE�LEVEL�OF�

SUPPORT�VARIES�DEPENDING�ON�THE�

COMPANY��4OME�WILL�USE�A� �CLOSED��

CONFERENCE�WHERE�ACCESS�IS�USUALLY�

RESTRICTED�TO�REGISTERED�USERS
�WHILE�

OTHERS�LEAVE�THE�CONFERENCE� �OPEN��

AND�INVITE�ANYONE�TO�TAKE�PART�

-ARGER�COMPANIES�ALSO�TAKE�

ADVANTAGE�OF�CONFERENCING�SYSTEMS�

BY�HAVING�THEIR�OWN�CONFIDENTIAL�

CONFERENCES�WHICH�ARE�NOT�AVAILABLE�

GENERALLY��5HESE�AREAS�CAN�BE�USED�

BY�A�COMPANYhS�EMPLOYEES�AND�

ASSOCIATES�TO�DISCUSS�IDEAS�AND�

DISTRIBUTE�INFORMATION�QUICKLY�

*N�ADDITION�TO�THE�MESSAGING�

ASPECTS�OF�A�CONFERENCING
�FILES�ARE�

ALSO�COVERED��.OST�CONFERENCES�WILL�

HAVE�A�PLACE�WHERE�RELEVANT�FILES�CAN�

BE�UPLOADED�FOR�OTHERS
�AND�OFTEN�

THERE�WILL�BE�A�CENTRAL�AREA�WHERE�ALL�

FILES�ON�THE�SYSTEM�ARE�AVAILABLE�

.'!)�3.�1-+#�."
1ROGRAMS�AVAILABLE�VARY
�ALL�THE�

USUAL�PUBLIC�DOMAIN�SOFTWARE�CAN�BE�

FOUND
�AS�ON�ANY�OTHER�BULLETIN�

BOARD
�BUT�SOURCE�CODE�FOR�PROGRAMS�

CAN�BE�FOUND�IN�ABUNDANCE�� *F�YOUhVE�

GOT�A�TASK�YOU�WANT�DOING
�THE�

CHANCES�ARE�SOMEONE�WILL�HAVE�

WRITTEN�THE�CODE�TO�DO�IT�AND�WILL�BE�

WILLING�TO�UPLOAD�IT�OR
�AT�LEAST
�GIVE�

SOME�HINTS�ON�HOW�TO�GO�ABOUT�IT��

4HAREWARE�AUTHORS�ALSO�HAUNT�

CONFERENCING�SYSTEMS
�UPLOADING�

THEIR�LATEST�SOFTWARE
�AND�PROVIDING�

ON�LINE�SUPPORT�FOR�PEOPLE�WHO�

REGISTER�THE�PRODUCT�

4OME�SYSTEMS�ALSO�PROVIDE�OTHER�

SERVICES�	USUALLY�ON�A�CHARGE�PER�USE�

BASIS
�INCLUDING�ON�LINE�SHOPPING
�

DETAILS�OF�CURRENT�SHARE�PRICES
�

WEATHER�FORECASTS
�SPORTS�RESULTS
�57�

GUIDES�AND�THEATRE� INFORMATION�

$ONFERENCING�SYSTEMS�ARE�

USUALLY�RUN�ON�A�PROFIT�MAKING�BASIS
�

BECAUSE�OF�THE�HIGH�COSTS�INVOLVED�IN�

BUYING�AND�MAINTAINING�THE�COMPUTER�

EQUIPMENT�REQUIRED�TO�RUN�A�COMPLEX�

CONFERENCING�SYSTEM��#UT�COSTS�ARE�

NOT�TOO�HIGH�AND�SENSIBLE�USAGE�

COUPLED�WITH�THE�USE�OF�OFF�LINE�

READERS�KEEPS�THE�COSTS�DOWN�

4OMETIMES�A�CONFERENCING�

SYSTEM�WILL�ACQUIRE�AN� IDIOT�USER
�

WHO�DELIGHTS�IN�ANNOYING�OTHER�USERS�

OF�THE�SYSTEM��4UCH�PEOPLE�ARE�

USUALLY�IGNORED
�AND�ONCE�THEY�COME�

TO�THE�ATTENTION�OF�THE�ADMINISTRATION�

RUNNING�THE�CONFERENCING�SYSTEM�THEY�

ARE�REMOVED�� -UCKILY�THESE�

OCCURRENCES�ARE�RARE�AND�A�FRIENDLY

�%$*��$� %$"/� (%**�$�� &�"�)� %�� +$���$*�����"��  +$!1� �$*�"� $%-1� /%+9,��
$�,�(� ,�$*+(��� "%-�(� *��$� *��� �(%+$�� �"%%()� %�� *���$%$%"�*����
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5HIS�MYSTERIOUS�MESSAGE�IS�WHAT�YOU�MAKE�OF�IT��8HEN�YOU�DELVE�INTO�THE�

DIFFERENT�CONFERENCE�TOPICS�AVAILABLE
�YOU�NEVER�KNOW�WHAT�YOU�MIGHT�COME�

ACROSS�WHEN�YOU�RE�BROWSING

&�.#+*� �1/0%*#� Z� &�.#+*� �1/0%*#
"RCHIVE���"�FILE�CONTAINING�A�PROGRAM�AND�ANY�DOCUMENTATION
�SOURCE�CODE�ETC�

ASSOCIATED�WITH�IT
�COMPRESSED�INTO�ONE�FILE�TO�ALLOW�EASY�UPLOADING�AND�

DOWNLOADING��"RCHIVING�PROGRAMS�AVAILABLE�INCLUDE�"3$
�-)"3$�AND�;*1�

#AUD�#ITS�PER�4ECOND���"�MEASUREMENT�OF�THE�SPEED�OF�A�MODEM��%IVIDING�THE�

#AUD�RATE�BY�TEN�GIVES�A�ROUCH�ESTIMATE�AS�TO�THE�SPEED�IN�CHARACTERS�PER�

SECOND�THAT�THE�MODEM�OPERATES�AT�

##4���"�#ULLETIN�#OARD�4YSTEM��"�##4�IS�SIMPLY�AN�ELECTRONIC�NOTICEBOARD��$ALLERS�TO�

THE�SYSTEM�LEAVE�MESSAGES�FOR�OTHER�USERS�TO�SEE�OR�THEY�CAN�DOWNLOAD�AND�

UPLOAD�FILES�FOR�OTHER�PEOPLE��8HEN�CALLING�A�##4�IT�IS�IMPORTANT�TO�REMEMBER�

THAT�YOU�ARE�A�VISITOR�ON�ANOTHER�PERSON�S�SYSTEM�AND�BEHAVE�APPROPRIATELY�

$*9���$OMPULINK�*NFORMATION�&XCHANGE��"�COMMERCIAL�CONFERENCING�SYSTEM�WITH�

MESSAGE�AREAS�	CONFERENCES
�FOR�JUST�ABOUT�EVERY�SUBJECT�IMAGINABLE��5HE�

FAVOURITE�HAUNT�FOR�PROGRAMMERS�AND�JOURNALISTS�

%OWNLOAD���5O�TRANSFER�A�FILE�FROM�A�##4�TO�YOUR�OWN�COMPUTER��#OARDS�WILL�USUALLY�

LIMIT�THE�AMOUNT�OF�TIME�YOU�HAVE�TO�SPEND�DOWNLOADING�FILES
�ALTHOUGH�MANY�

BOARDS�REWARD�UPLOADS�WITH�LONGER�DOWNLOAD�TIMES��&VEN�IF�THIS�IS�NOT�THE�CASE
�

YOU�SHOULD�TRY�AND�UPLOAD�A�NEW�FILE�EVERY�NOW�AND�AGAIN
�TO�KEEP�THE�BOARD�

FRESH�AND�SHOW�YOUR�APPRECIATION�TO�THE�SYSOP�

&�.AIL���&LECTRONIC�.AIL��5HE�PROCESS�OF�TRANSFERRING�MESSAGES�AND�SOMETIMES�FILES�

BETWEEN�MODEM�OWNERS�

.AILBOX���5HE�PLACE�WHERE�A�PERSON�S�&LECTRONIC�.AIL�IS�STORED�

.ODEM���"�.0%ULATOR�%&.ODULATOR��"�MODEM�IS�USED�TO�TRANSLATE�DIGITAL�SIGNALS�

FROM�YOUR�COMPUTER�TO�AND�FROM�AUDIBLE�SIGNALS�THAT�CAN�BE�TRANSMITTED�DOWN�A�

TELEPHONE�LINE�

4YSOP���5HE�4:4TEM�0PERATOR
�THE�PERSON�WHO�RUNS�THE�##4�YOU�ARE�CALLING
�USUALLY�

VOLUNTARILY�IN�HIS�OR�HER�SPARE�TIME�

5ERMINAL���"�SOFTWARE�PACKAGE�WHICH�ALLOWS�YOU�TO�COMMUNICATE�WITH�A�MODEM��

FEATURES�VARY�BUT�ALL�INCLUDE�A�TRANSFER�PROTOCOL�OF�SOME�SORT�

5RANSFER�1ROTOCOL���"�METHOD�OF�ENSURING�ERROR�FREE�TRANSMISSION�OF�FILES��"�TRANSFER�

PROTOCOL�IS�A�SYSTEM�FOR�CHECKING�AND�ACKNOWLEDGING�SECTIONS�OR��PACKETSh�OF�A�

FILE
�EACH�PACKET�IS�RE�SENT�UNTIL�IT�ARRIVES�CORRECTLY
�MAKING�SURE�EACH�PROGRAM�

TRANSMITTED�ARRIVES�IN�GOOD�CONDITION��5HERE�ARE�MANY�PROTOCOLS�AVAILABLE��

9.ODEM�AND�;.ODEM�BEING�THE�MOST�COMMON�

6PLOAD���5O�TRANSFER�A�FILE�FROM�YOUR�OWN�COMPUTER�TO�A�##4�

ATMOSPHERE�PERVADES�

$ONFERENCING�SYSTEMS�ALLOW�

PEOPLE�FROM�ALL�WALKS�OF�LIFE�TO�MIX�

AND�CHAT
�EVERYONE�IS�EQUAL�AND�

THERE�ARE�FEW�PREJUDICES�TO�GET�IN�THE�

WAY�OF�FRIENDLY�DISCUSSION�

"RGUMENTS�DO�OCCUR�AND�PEOPLE�FALL�

OUT
�BUT�DISPUTES�ARE�GENERALLY�SHORT�

LIVED��$ONFERENCING�SYSTEMS�ARE�A�

GREAT�PLACE�TO�MEET�PEOPLE�

)'!)',%�',2-�!'6
#RITAINhS�BIGGEST�CONFERENCING�SYSTEM�

IS�THE�$OMPULINK�*NFORMATION�

E9CHANGE�BASED� IN�4URBITON
�4URREY��

$*9�RECEIVES�AROUND��
����CALLS�A�

DAY�ALTHOUGH�THE�ACTUAL�NUMBER�OF�

CALLERS�IS�SOMEWHERE�IN�THE�REGION�OF�

�
�����
���
�EACH�ONE�CALLING�TWO�OR�

THREE�TIMES�A�DAY��5HERE�ARE�OVER

'�&&&�CONFERENCES�COVERING�EVERY�
IMAGINABLE�SUBJECT
�AN�ON�LINE�GAME�

CALLED�!>=>K: MBHG � $$�AND�A�LINK�TO�THE�
6NIX�NETWORK�OF�COMPUTERS
�6SENET�

5HE�MAJORITY�OF�BULLETIN�BOARDS�

WORK�ON�A�MENU�SYSTEM
�THE�BOARD�IS�

NAVIGATED�USING�A�SELECTION�OF�KEY�

PRESSES�CHOSEN�FROM�ON�SCREEN�

MENUS�� 8HILE�THIS�IS�EASY�TO�USE�IT�

IS�QUITE�SLOW
�PARTICULARLY�IF�THE�

MENUS�ARE�LARGE�

$*9�USES�COMMAND�LINE�BASED�

COMMANDS�TO�MOVE�AROUND
�ENTER�

MESSAGES�AND�DOWNLOAD�FILES��8HILE�

THIS�TAKES�SOME�TIME�TO�GET�USED�TO�

AND� LEARN�THE�COMMANDS
� IT�OFFERS�

MUCH�MORE�VERSATILITY�THAN�A�NORMAL�

MENU�BASED�SYSTEM�

6SERS�MOVE�BETWEEN�

CONFERENCES�BY�TYPING�IN�COMMANDS�

MUCH� LIKE�THOSE�IN�THE�"MIGA%04�

4HELL��&G
�TYPING�+0*/�-&..*/(4�

WOULD�JOIN�THE�CONFERENCE�FOR�

'>FF BG@L �ADDICTS��0NCE�YOU�VE�
JOINED�A�CONFERENCE�YOU�ARE�IN�3&"%�

MODE��'ROM�HERE�MESSAGES�CAN�BE�

READ�OR�TRANSFERRED�TO�A�SPECIAL�AREA�

CALLED�THE�4$3"5$)1"%�� l

5HE�4$3"5$)1"%�IS�A�TEMPORARY�

FILE�WHICH�CAN�BE�USED�TO�STORE�

MESSAGES�AND�TEXT�FILES�FOR�LATER�USE��

5HE�SCRATCHPAD�IS�ONE�OF�$*9hS�MOST�

POWERFUL�FEATURES�� *TS�MAIN�USE�IS�FOR�

READING�ALL�THE�UNREAD�MESSAGES�ON�

THE�BOARD�AND�DOWNLOADING�THEM� IN�

ONE�BIG�CHUNK
�USUALLY�ARCHIVED
�TO�

BE�READ�OFF�LINE�USING�AN�OFF�LINE�

READER�SUCH�AS�2UERY�	SEE�BELOW
�

5HE�SCRATCHPAD�CAN�ALSO�BE�USED�

TO�CREATE�A�SCRIPT�FILE
�A�SERIES�OF�$*9�

COMMANDS�WHICH�CAN�BE�EXECUTED
�

JUST�LIKE�AN�"MIGA%04�SCRIPT��5HIS�

ALLOWS�RAPID�MANOEUVRING�OF�THE�

BOARD�AND� IS�USED�BY�OFF�LINE�READERS�

TO�ADD�MESSAGES�WRITTEN�OFF�LINE�

5HERE�ARE�TWO�METHODS�OF�ADDING�

A�MESSAGE�TO�A�CONFERENCE�BY�HAND��

5HE�FIRST�IS�TO� �SAY�� A�NEW�MESSAGE��

5HIS�STARTS�A�NEW�CONVERSATION�

	THREAD
�WHICH�WILL�GROW�AS�OTHER�

USERS�iCOMMENT��TO�YOUR�MESSAGE�

5O�COMMENT�TO�A�MESSAGE�YOU�HAVE�

JUST�READ
�YOU�TYPE�$0..&/5�AND�

THEN�ENTER�YOUR�REPLY�
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"MIGA�"����1LUS�$ARTOON�$LASSIC
WITH����EXTRA�GAMES�������������������������������^���
"����#ASIC�1ACK�	STAND�ALONE�OLD�VERSION
�
PLUS����EXTRA�GAMES�PLUS�1HOTON�1AINT�
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.ESSAGES�ARE�ENTERED�USING�A�

TEXT��GOBBLER��WHICH�READS�IN�THE�TEXT�

YOU�VE�ENTERED�AND�PROVIDES�NO�

EDITING�TOOLS�AT�ALL��0NCE�THE�

MESSAGE�IS�ENTERED�IT�CAN�BE�MODb

IFIED�USING�ONE�OF�THE�BUILT�IN�EDITORS
�

NEITHER�OF�WHICH�ARE�EASY�TO�USE�

5HE��VERBOSE��EDITOR�IS�AIMED�AT�

BEGINNERS�AND�IS�THE�DEFAULT�FOR�NEW�

USERS�� *T�ONLY�HAS�A�FEW�OPTIONS
�

MOST�USEFULLY
�-*45�	WHICH�LISTS�THE�

MESSAGE�ENTERED�SO�FAR
� INCLUDING�

LINE�NUMBERS�FOR�OTHER�OPTIONS

�

"11&/%�WHICH�PUTS�YOU�BACK�IN�THE�

TEXT�GOBBLER
�%&-&5&�WHICH�DELETES�

LINES
�&9*5�	SAVES�THE�CHANGES�YOU�

HAVE�MADE

�26*5�	WHICH�DOESNhT
�

AND�46#45*565&�

5HE�SUBSTITUTE�COMMAND�GIVES�

YOU�A�LIMITED�SEARCH�AND�REPLACE�

CAPABILITY��'IRSTLY�YOU�ENTER�THE�

NUMBER�OF�THE�LINE�YOU�WISH�TO�EDIT
�

THEN�YOU�ENTER�A�TEXT�STRING�SUCH�AS�

�UURDVARK�AARDVARK��FOR�EXAMPLE
�

WILL�CAUSE�OCCURRENCES�OF�THE�WORD�

UURDVARK�TO�BE�REPLACED�WITH�

AARDVARK�ON�THE�LINE�SPECIFIED�

5HE�SECOND�$*9�EDITOR�IS�THE�

�QUIET��EDITOR
� IT�S�MORE�POWERFUL
�AND�

AIMED�AT�THE�MORE�EXPERIENCED�USER��

5HE�LIST�FUNCTION� IS�STILL�THERE
�BUT�YOU�

MUST�SPECIFY�THE�LINES�YOU�WISH�TO�

SEE��:OU�CAN�ALSO�INSERT�TEXT�

BETWEEN�OTHER�LINES�AND�MOVE�

INCORRECTLY�PLACED�LINES�AROUND��5HERE�

ARE�ALSO�SEARCH�AND�REPLACE�

COMMANDS�WHICH�CAN�BE�MADE�

�GLOBAL��TO�OPERATE�ON�THE�WHOLE�FILE�

5HE�QUIET�EDITOR�IS�MORE�POWERFUL�

BUT�MORE�DIFFICULT�TO�USE��.OST�OF�THE�

TIME�THE�EXTRA�FEATURES�WONhT�BE�

NEEDED
�AND�WHEN�THEY�ARE
�YOU�WILL�

PROBABLY�HAVE�MOVED�ON�TO�OFF�LINE�

READER�ANYWAY�

2&#�&�,"1-+#�.0-$'*#
0NCE�YOU�GET�USED�TO�USING�$*9�YOU�

WILL�WANT�TO�CUSTOMISE�IT�TO�YOUR�OWN�

REQUIREMENTS��5HIS�IS�WHERE�A�FILE�

CALLED�130'*-&�COMES�IN��"�PROFILE�IS�

A�LIST�OF�COMMANDS
�IDENTICAL�TO�

THOSE�YOU�TYPE�IN�AT�THE�COMMAND�

LINE
�WHICH�ARE�EXECUTED�WHEN�YOU�

LOG�ON�TO�THE�SYSTEM�

5HE�PROFILE�SETS�THINGS�LIKE�THE�

TYPE�OF�EDITOR�TO�USE
�THE�TRANSFER�

PROTOCOLS�YOU�WISH�TO�USE�ETC��/EW�

USERS�GET�A�DEFAULT�SET�OF�COMMANDS�

WHICH�SHOW�THE�CURRENT�CONTENTS�OF�

YOUR�MAILBOX�AND�ANY�NEWS�ITEMS�THE�

ADMINISTRATION�WISH�YOU�TO�SEE�

5HERE�ARE�PLENTY�OF�CHANGES�THAT�CAN�

BE�MADE�THOUGH
�AND�YOUhLL�SOON�

HAVE�A�FULLY�CUSTOMISED�START�UP
�

WHICH�DOES�EXACTLY�WHAT�YOU�WANT�

5HE�$*9�SYSTEM�IS�BASED�ON�A�

SYSTEM�OF�SUBJECT�AREAS
�CALLED�

CONFERENCES
�EACH�OF�WHICH� IS�DIVIDED�

UP�INTO�ONE�OR�MORE�TOPICS��5OPICS�

FOR�INDIVIDUAL�CONFERENCES�VARY��5HERE�

IS�USUALLY�A�TOPIC�FOR�GENERAL�TALK�AND�

A� �CHATTER��TOPIC�FOR�DISCUSSION�WHICH�

IS�NOT�NECESSARILY�RELATED�TO�THE

CONFERENCE�SUBJECT��$ONFERENCES�

COVERING�SUBJECTS�THAT�REQUIRE�FILES
�$�

PROGRAMMING�FOR�INSTANCE
�WILL�OFTEN�

HAVE�A� �FILES��TOPIC�

0THER�CONFERENCES�MAY�HAVE�A�

RANGE�OF�OTHER�TOPICS
�FOR�INSTANCE
�

THE�HORROR�CAFE�CONFERENCE�HAS�TOPICS�

ON�FILMS
�NEWS
�BOOKS�AND�

MAGAZINES
�AMONG�OTHERS��"ND�THE�

NAMES�VARY
�SOME�OF�WHICH�ARE�VERY

OBSCURE
�THE�-EMMINGS�CONFERENCE�

FOR�EXAMPLE�HAS�TWO�TOPICS
�"4:-6.�

FOR�PEOPLE�WHO�PLAY�'>FF BG@L��AND�
$0-%@563,&:�FOR�THOSE�WHO�DONhT�

5HERE�ARE�THREE�TYPES�OF�$*9�

CONFERENCE��01&/�WHERE�ANYONE�CAN�

JOIN�AND�PARTICIPATE
�$-04&%�WHERE�

MEMBERS�MUST�BE�JOINED�BY�THE�

MODERATOR�OF�THE�CONFERENCE�AND�

$0/'*%&/5*"-�WHERE�THE�CONFERENCE�

IS�SECRET
�AND�CAN�T�EVEN�BE�SEEN�ON�

THE�CONFERENCE�LIST��.OST�CONFERb

ENCES�ARE�OPEN
�WITH�CLOSED�AND�

CONFIDENTIAL�AREAS�USED�FOR�PROGRAM�

SUPPORT�OR�DEVELOPMENT�CONFERENCES�

"FTER�A�WHILE�YOU�ARE�BOUND�TO�

WANT�TO�DOWNLOAD�A�FILE�� 'IRST
�YOU�

NEED�TO�KNOW�THE�NAME�OF�THE�FILE�� *F�

YOU�DON�T�KNOW�THE�NAME�ALREADY�YOU�

CAN� LOOK�IT�UP�IN�A�TOPICS�FILE�LIST�

USING�THE�'-*45�COMMAND�

'-*45�SUPPLIES�A�LIST�OF�ALL�THE�

FILES�AVAILABLE�IN�THE�CURRENT�TOPIC
�

USUALLY�WITH�DESCRIPTIONS��

%OWNLOADING�IS�SIMPLY�A�MATTER�OF�

TYPING�'%-�'00#"3�-;)�	OR�WHATEVER
�

AND�SETTING�YOUR�COMMS�SOFTWARE�UP�

TO�RECEIVE�THE�FILE�USING�THE�

APPROPRIATE�TRANSFER�PROTOCOL�

$*9�ALSO�SUPPORTS�A�FEATURE�

CALLED�A�3&46.&��"�RESUME�IS�A�

PIECE�OF�TEXT�WHICH�YOU�WRITE�GIVING�
INFORMATION�ABOUT�YOURSELF�� *F�

SOMEONE�ENCOUNTERS�YOU�ON�$*9
�

THEY�CAN�THEN�TAKE�A�LOOK�AT�YOUR�

RESUME�TO�FIND�OUT�A�LITTLE�MORE�ABOUT�

YOU��"ND�YOU�CAN�DO�THE�SAME��SOME

OF�THE�RESUMES�ARE�VERY�INTERESTING�

5HE�MACRO�CAPABILITIES�ARE�

ANOTHER�POWERFUL�FEATURE�OF�$*9��

.ACROS�ENABLE�YOU�TO�CREATE�YOUR�

OWN�COMMANDS�CONTAINING�SEVERAL�

STANDARD�$*9�COMMANDS�TO�AUTOMATE�

A�PROCESS�YOU�DO�REGULARLY
�ARCHIVING�

ALL�UNREAD�MESSAGES�FOR�EXAMPLE�

6NLIKE�SOME�OTHER�CONFERENCING�

SYSTEMS�THERE�ARE�NO�ON�LINE�SERVICES

SUCH�AS�SHARE�PRICES
�ELECTRONIC�

SHOPPING�OR�WEATHER�REPORTS
�BUT�

WHAT�$*9�LACKS�IN�SERVICES�IT�MAKES�

UP�FOR�IN�DIVERSITY�OF�SUBJECTS�

COVERED��+UST�ABOUT�EVERY�SUBJECT�

CAN�BE�FOUND�IN�SOME�FORM�

0F�COURSE�THERE�IS�AN�ACTIVE�

"MIGA�CONFERENCE�INCLUDING�SPECIFIC�

TOPICS�FOR�8ORKBENCH���USERS�AND�

EMULATION�OF�OTHER�MACHINES��"LSO�ON�

THE�"MIGA�FRONT
� *$16(�	*NDEPENDENT

$OMMODORE�1RODUCT�6SER�(ROUP
�HAS�

TWO�SECTIONS
�ONE�FOR�NON�MEMBERS�

AND�ANOTHER�FOR�MEMBERS�ONLY�

.AGAZINES�FEATURE�STRONGLY
�

INCLUDING�THE��F B@:�.AHII> K�
CONFERENCE�AND�SOME�OF�THE�

SUBSCRIPTION�ONLY�PUBLICATIONS�SUCH

AS�%�( �OR��F B@:2:K>

5HERE�ARE�A�FEW�PROGRAM�ORIENTED�

CONFERENCES��"RNOR
�)I4OFT�AND�

"RGONAUT�HAVE�CONFERENCES
�ALTHOUGH�

)I4OFT�HAS�OPENED�A�CLOSED�

CONFERENCE�WHERE�REGISTERED�USERS�

CAN�OBTAIN�TECHNICAL�SUPPORT��5HE�

"RGONAUT�CONFERENCE�IS�PRETTY�DEAD�

"NOTHER�CONFERENCE�OF�INTEREST�TO�

"MIGA�OWNERS�IS�".3EPORT��5HIS�IS�

DEVOTED�TO�A�TEXT�FILE�BASED�

MAGAZINE�FROM�THE�64
�AND�ALTHOUGH�

THERE�IS�LITTLE�CHATTER�ABOUT�THE�

MAGAZINE
�THE�FILE�IS�FULL�OF�

INTERESTING�NEWS�AND�ARTICLES�

0THER�COMPUTERS�ARE�CATERED�FOR�

OF�COURSE
�WITH�1$S�BEING�THE�MOST�

POPULAR��#UT�THERE�ARE�ALSO�

CONFERENCES�FOR�THE�MINORITY�

MACHINES�INCLUDING�;..S
�4HARP�
MACHINES�AND�EVEN�45S�

#UT�THERE�IS�ALSO�A�MASSIVE�

RANGE�OF�MORE�GENERAL
�NON�COMPUTER�

RELATED�CONFERENCES��(AMES�ARE�

POPULAR�WITH�AREAS�FOR�*NFOCOM�

ADVENTURES
� ROLE�PLAYING�GAMES
�

VIDEO�GAMES�AND�MORE�SPECIFIC�

SUBJECTS�SUCH�AS�#ACKGAMMON�AND�

"H=L�	AN�ON�LINE�MULTI�USER�GAME
�

2&#�1-!'�*�1!#,#
5HERE�ARE�SECTIONS�DEVOTED�TO�

THE�SOCIAL�SIDE�OF�$*9�WITH�AREAS�FOR�

SPECIFIC�PARTS�OF�THE�COUNTRY�AND�

EVEN�A�LONELY�HEARTS�CONFERENCE�FOR�

ROMANTIC�HOPEFULS��5HERE�ARE�ALSO�

PLENTY�OF�GENERAL�NONSENSE�

CONFERENCES�WHERE�WIBBLE�IS�THE�

ORDER�OF�THE�DAY
� �NOTHERESTOBY��

BEING�THE�MOST�POPULAR
�CURRENTLY�

AVERAGING���������MESSAGES�A�DAY
�

MAINLY�FROM�SUPER�USER�%AVE�8INDER�

)OBBIES�FEATURE�STRONGLY�WITH�

AREAS�FROM�MARTIAL�ARTS�TO�KITE�FLYING�

AND�MORE��"ND�THERE�ARE�AREAS�FOR�

THOSE�DIFFICULT�QUESTIONS
� INCLUDING�A�

SPECIFIC�AREA�FOR�LEGAL�QUERIES�

5HERE�IS�ALSO�A�$*9�ADMINISb

TRATION�CONFERENCE�FOR�ANNOUNCEb

MENTS
�QUESTIONS�AND�COMPLAINTS��

5HE�$*9�CONFERENCE�ALSO�INCLUDES�THE�

45"54�TOPIC�WHERE�DAILY�AND�MONTHLY�

STATS�ARE�POSTED�SHOWING�THE�BUSIEST�

USERS
�CONFERENCES�AND�THE�MOST�

POPULAR�FILES�WHICH�OFTEN�MAKES�FOR�

INTERESTING�READING�
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$*9�ALSO�HAS�A�WIDE�CARIETY�OF�SHAREWARE�PROGRAMS�AVAILABLE�FOR�YOU�TO�

DOWNLOAD���HOW�ABOUT�THE�ANIMATED�-EMMING�POINTER 

��.�)"�$�
5HE�hEXPERTS��OFTEN�USE�$*9�

ABBREVIATIONS�IN�THEIR�

MESSAGES�TO�GET�THE�POINT�

ACROSS�MORE�QUICKLY��)EREhS�A�

BRIEF�GUIDE�TO�INTERPRETING�

THOSE�ACRONYMS���

"'"*$4� "S�'AR�"S�*�$AN�4EE�

'"2� 'REQUENTLY�"SKED�2UESTION�

*.)0� *N�.Y�)UMBLE�0PINION�

*:48*.� *F�:OU�4EE�8HAT�*�.EAN�

30'-� 3OLLING�0N�'LOOR�-AUGHING�

35'.� 3EAD�5HE�'RIENDLY�.ANUAL�

515#� 5HE�1OWERS�5HAT�#E�

6,1� 6,�1OUNDS
�USED�TO�GET�AROUND�

THE�LACK�OF�POUND�SIGN�	^
�ON�

SOME�SYSTEMS

�+ '% � �1&-..#0�\ � '113#� �� � \ ��.0'*� � � � � � / �
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8ITH�THE�PROFUSION�OF�

CONFERENCES�THERE�NEEDS�TO�BE�A�WAY�

OF�FINDING�THE�ONES�THAT�INTEREST�YOU��

THERE�ARE�TWO�ALTERNATIVES��5HE�FIRST
�

�OFFICIAL��METHOD�IS�TO�CONSULT�THE�

$ONFERENCE�LIST��5HIS�LIST�	OVER���,�OF�

DATA
�CONTAINS�ALL�THE�CONFERENCES�

AVAILABLE
�THREE�QUARTERS�OF�WHICH�ARE�

SORTED�INTO�CATEGORIES��5HE�

REMAINDER�ARE�TAGGED�ON�THE�END�AND�

HAVE�YET�TO�BE�SORTED��6NFORTUNATELY�

THIS�MEANS�THAT�YOU�HAVE�TO�WADE�

THROUGH�THE�LIST�TO�FIND�THE�NEW�

CONFERENCES�AT�THE�END�

5HE�ALTERNATIVE�IS�AN�INDEPENDENT�

CONFERENCE�SET�UP�TO�PROVIDE�AN�UP��

TO�DATE�CONFERENCE�LIST�IN�ARCHIVED�

DOWNLOADABLE�FORM��%AVE�&VANS�HAS�

DONE�A�SPLENDID�JOB�IN�TIDYING�UP�THE�

CONFERENCE�LIST�AND�THE�ALT@CONF@LIST�

CONFERENCE�IS�WELL�WORTH�A�LOOK
�

ALTHOUGH� IT�WILL�ALWAYS�BE�A�LITTLE�

BEHIND�THE� �OFFICIAL��VERSION�

*N�ADDITION�TO�THE�CONFERENCE�

FACILITIES�&LECTRONIC�.AIL� IS�AVAILABLE
�

INCLUDING��BINMAIL'�FOR�SENDING�FILES�

TO�OTHER�$*9�USERS��5HE�STATUS�OF�YOUR�

MAILBOX�CAN�BE�SHOWN�AT�ANY�TIME�

AND�INCLUDES�INFORMATION�ON�WHETHER�

THE�PERSON�YOU�SENT�THE�MAIL�TO�HAS�

READ�IT�YET�

5HE�OTHER�IMPORTANT�AREA�ON�$*9�

IS�THE�64&/&5�GATEWAY��6SENET�IS�A�

NETWORK�OF�6NIX�MACHINES�FROM�ALL�

OVER�THE�WORLD�� *T�IS�A�CONFERENCING�

SYSTEM�JUST�LIKE�$*9�BUT�BASED� IN�THE�

64��6SENET�IS�SPLIT�UP�INTO�

CONFERENCES�CALLED� �NEWSGROUPS��AND�

YOU�LL�FIND�SIMILAR�SUBJECTS�TO�THOSE�

ON�THE�MAIN�$*9�BOARD�

6SENET�IS�MUCH�BIGGER��A�GREAT�

MANY�UNIVERSITIES�AND�COLLEGES�HAVE�

ACCESS�TO�THE�SYSTEM�AND�SOME�

CONFERENCES�GET�RATHER�BUSY
�THE�

"MIGA�AREAS�INCLUDED��6SENET�

MESSAGES�ARE�DELETED�EVERY�EIGHT�

DAYS�SO�YOU�NEED�TO�VISIT�REGULARLY�IF�

YOU�WISH�TO�KEEP�UP�WITH� IT�ALL�

6NFORTUNATELY
�6SENET�IS�READ�

ONLY�SO�THIS�LIMITS�ITS�USEFULNESS
�

ALTHOUGH� IT�IS�POSSIBLE�TO�POST

MESSAGES�VIA�$*9���&VEN�WITHOUT�THE�

WRITE�ACCESS�HOWEVER�YOU�CAN�EXPECT�

AN�AWFUL�LOT�OF�INFORMATION�TO�COME�

FROM�6SENET�SO�BE�PREPARED�FOR�BIG�

DOWNLOADS�OF�MESSAGES�

'INALLY�A�QUICK�MENTION�OF�THE�$*9�

ON�LINE�GAME
�!>=>K: MBHG � $$
�5HIS�
SPACE�TRADING�GAME�HAS�PROVED�

REMARKABLY�UNPOPULAR
�MAINLY�DUE�TO�

ITS�COST
� IS�REALLY�SOMETHING�TO�AVOID
�

AT�LEAST�UNTIL�THINGS�PICK�UP�AND�IT�

BECOMES�MORE�POPULAR�

5HERE�ARE�MANY�OTHER�COMMANDS�

AVAILABLE
�TOO�MANY�TO�DETAIL�HERE�BUT�

THERE�IS�A�COMPREHENSIVE�HELP�FACILITY�

AVAILABLE�TO�KEEP�THINGS�RUNNING�

SMOOTHLY�AND
� IF�YOU�GET�STUCK
�THERE�

WILL�ALWAYS�BE�SOMEONE�TO�HELP�

1#2�3.�-,�7-30�-5,
4OONER�OR�LATER�YOU�WILL�WANT�TO�START�

UP�YOUR�OWN�CONFERENCE��:OUhLL�SOON�

FIND�YOURSELF�DYING�TO�SET�UP�THAT�

IMPORTANT�BOBBLE�HAT�KNITTING�

CONFERENCE�$*9�HASNhT�GOT�

'IRST�OFF�IS�TO�CHECK�TO�SEE�THAT�

THERE� IS�SOME�INTEREST�IN�SUCH�A�

CONFERENCE
�AND�THAT�ONE�DOES�NOT�

ALREADY�EXIST��5HERE�IS�A�SPECIAL�

CONFERENCE�TOPIC�FOR�THIS
�

CONFERENCE�SUGGESTIONS��4O�THAThS�

THE�FIRST�PLACE�YOU�SHOULD�GO�

0NCE�AN� INTEREST�HAS�BEEN�

SHOWN�YOU�NEED�TO�CREATE�YOUR�

CONFERENCE��%OING�SO�MAKES�YOU�THE�

�MODERATOR��OF�THAT�CONFERENCE�AND�

YOU�BECOME�RESPONSIBLE�FOR�LOOKING�

AFTER�IT�AND�KEEPING�ANY�FILE�LISTS�YOU�

MAY�HAVE�UP�TO�DATE�

5O�KICK�OFF
�YOU�WILL�NEED�A

COUPLE�OF�TOPICS�TO�GET�YOU�STARTED��

GENERAL�CHATTER�AND�FILES�	IF�REQUIRED
�

ARE�A�GOOD�START�ALTHOUGH�MORE�

INTERESTING�NAMES�ARE�PREFERRED�

5HEN�YOU�NEED�TO�LEAVE�A�FEW�STARTER�

MESSAGES
�DETAILS�OF�A�NEW�BOBBLE��

HAT�PATTERN�YOU�VE�FOUND
�OR�

WHATEVER
�TO�START�THE�CONFERENCE�

:OU�WILL�OFTEN�NEED�TO�iKEEP�THE�

POT�BOILINGj�BY�POSTING�QUESTIONS
�

COMMENTS�OR�IDEAS
�PARTICULARLY�WHEN

THE�CONFERENCE�IS�YOUNG�� *F�YOU�DON�T�

THE�CONFERENCE�WILL�BECOME�BORING�

AND�DIE�OFF��4OME�CONFERENCES�DIE�A�

DEATH��0THERS�HOWEVER
�AGAINST�ALL�

ODDS
�GROW�AND�GROW�UNTIL�THEY�

BECOME�OVERWHELMING
�NOTHERESTOBY�

SPRINGS�TO�MIND�

-$$
*',#�0#�"#01
0NCE�YOU�GET�THE�HANG�OF�$*9�YOU�WILL�

FIND�YOURSELF�JOINED�TO�A�MANY�

CONFERENCES
�SPENDING�MORE�TIME�

	AND�MONEY
�READING�THE�MESSAGES
�

PARTICULARLY�IN�THE�BUSIER�

CONFERENCES��5HIS�IS�WHERE�A�GOOD�

OFF�LINE�READER�CAN�BE�INVALUABLE�

6SING�THE�4$3"5$)1"%�AN�OFFb

LINE�READER�ALLOWS�YOU�TO�DOWNLOAD�

MESSAGES�YOU�ARE�INTERESTED�IN�AND�

READ�THEM�OFF�LINE��:OU�CAN�SPEND�AS�

LONG�AS�YOU� LIKE�READING�AND�REPLYING�

WITHOUT�SPENDING�TOO�MUCH�MONEY��

0NCE�YOU�VE�FINISHED�YOU�CAN�UPLOAD�

THE�MESSAGES�YOU�HAVE�WRITTEN� IN�A�

MATTER�OF�MINUTES��6PLOADING�IS�DONE�

BY�HAND�OR�BY�USING�SPECIAL�SCRIPT�

FILES�FOR�COMMUNICATIONS�PACKAGES�

SUCH�AS�)�HFF �OR�%-�HFF

5HERE�ARE�OFF�LINE�READERS�FOR�

MOST�MACHINES
�THE�"MIGA�ONE�IS�

CALLED�2UERY�AND�ALTHOUGH�DIFFICULT�TO�

SET�UP
� IT�IS�WORTH�THE�EFFORT
�THE�

SAVINGS�ARE�TREMENDOUS
�AND�IThS�1%�

5HERE�IS�ALSO�A�NEW�SHAREWARE�

OFF�LINE�READER�ON�THE�WAY
�CURRENTLY�

CALLED�/*$0-"��"PPARENTLY�IT�WILL�BE�A�

VERY�USER�FRIENDLY�PROGRAM
�COMPLETE�

WITH� *NTUITION�INTERFACE��/O�DETAILS�OF�

WHEN� IT�WILL�BE�FINISHED�THOUGH�

"N�OFF�LINE�READER�IS�ESSENTIAL�FOR�

SERIOUS�USE�� *T�ALLOWS�YOU�TO�JOIN�

MORE�CONFERENCES�AND�PARTICIPATE�

MORE�THAN� IF�YOU�SPENT�ALL�YOUR�TIME�

ON�LINE��0NCE�YOU�GET�ONE�YOU�WILL�

FIND�YOURSELF�POSTING�MANY�MESSAGES�

AND�PERHAPS�END�UP�IN�THE�STATS�

$*9�DOES�HAVE�ITS�DRAWBACKS�

5HE�MANUAL� IS�PRETTY�VAGUE�IN�SOME�

PLACES�AND�IT�CAN�BE�A�STRUGGLE�FOR�

NEW�USERS�TO�GET�THE�MOST�FROM�THE�

SYSTEM��#UT�HELP�IS�USUALLY�CLOSE�AT�

HAND�AND�MOST�USERS�WILL�HELP�OUT
� IF�

ONLY�TO�POINT�YOU� IN�THE�DIRECTION�OF�

THE�BEGINNERS��CONFERENCES�

5HE�DRAWBACK�IS�THE�COST
�$*9�

ISN�T�CHEAP�BUT�WITH�OFF�LINE�READERS�

AT�YOUR�DISPOSAL�BILLS�CAN�BE�KEPT�TO�

A�MINIMUM��5HE�FIRST�CHARGE�IS�THE�

START�UP�FEE�OF�FIFTEEN�POUNDS��'OR�

THIS�YOU�GET�A�MANUAL
�AND�LITTLE�ELSE�

'ROM�THEN�ON� IT�COSTS�^��PER�

HOUR�OFF�PEAK�AND�^�����PER�HOUR�

DURING�PEAK�HOURS��6SAGE�IS�SUBJECT�

TO�A�MINIMUM�CHARGE�OF�̂ �����PER�

MONTH
�AND�THIS�EXCLUDES�7"5�SO�THE�

MINIMUM�CHARGE�PER�MONTH� IS�^������

5HE�BIGGEST�DISADVANTAGE�IS�THE�

REQUIREMENT�THAT�BILLS�BE�PAID�BY�

CREDIT�CARD
�ONLY�COMPANIES�CAN�PAY�

BY�CHEQUE
�AND�THEY�ARE�SUBJECT�TO�A�

MINIMUM�CHARGE�OF�̂ ����0H
�AND�$*9�

5�4HIRTS�COST�̂ ��

$*9�IS�AN�AMAZING�PLACE�� *ThS�

INCREDIBLE�HOW�PEOPLE�WHO�OFTEN�

NEVER�MEET�FACE�TO�FACE�CAN�BECOME�

THE�BEST�OF�FRIENDS��1EOPLE�DO�GET�

TOGETHER�THOUGH
�EITHER�AT�$*9�PARTIES�

OR�AT�COMPUTER�EXHIBITIONS�AND�THE�

RESULTS�ARE�ALWAYS�ENJOYABLE��(IVE�IT�

A�WHIRL�� IF�YOU�DO
�DROP�ME�A�LINE�IN�

THE��F B@: �. AHII> K�CONFERENCE�AND�
LET�ME�KNOW�WHAT�YOU�THINK�

$*9�CAN�BE�FOUND�ON���������

�����OR�������������
�AND�HAVE�

YOUR�CREDIT�CARD�READY�

/EXT�MONTH�WEhLL�BE�TAKING�A�

CLOSER�LOOK�AT�THE�SOCIAL�ASPECTS�OF�

MODEM�LIFE
�AND�WHAT�YOU�CAN�GET�

OUT�OF�IT�ALL�

&:;>;B ��3DD;E� 53@�47�5A@ F35 F76 �A@�
� �. �3E�B;:3DD;E�3@6 �6A7E�@A F�IAD= �
8AD���.�

AIT�CY%EPPUN,�NOVENENT�
ALT�CYBERPUNK�TECH
ALT�CYBERSPACE
ALT�DCON�CATV
ALT�DCON�TELECON
ALT�DESERT�STORH
ALT
DESERT�STOM
FACTS
ALT�DESERT�THEKURDS
ALT
DISCRIMINATION
ALT�DREAHS
ALT
DRUGS
ALT�EDUCATION
DISABLED�
ALT�EDUCATION�DISTANCE�
A LT
EVIL
ALT�EXOTIC�NUSIC�
ALT�FAN�DAN�QUAYLE�
ALT�FAN�DAVE@BARRY�
ALT�FAN�DICE�NAN�
ALT�FAN�FRANK�ZAPPA�
ALT
FAN
FURRY�
ALT�FAN�HOWARD�STERN�
ALT�FAN�JOHN�PALNER�
ALT�FAN�NIKE�JITTLOV�
ALT�FAN�NONTY�PYTHEN�
ALT�FAN�PERN�
ALT�FAN�RUSH�LIHBAUGH�
ALT
FAN
TON� PETERSON�
ALT�FAN
WARLORD�
ALT�FANDON�CONS�
.ORE�  

#EFORE�DOWNLOADING
�YOU�NEED�TO�KNOW�THE�NAME�OF�THE�FILE�YOU�REQUIRE��5HE�

COMMAND�'-*45�GIVES�A�LIST�OF�THOSE�AVAILABLE
�COMPLETE�WITH�DESCRIPTIONS

n�HE�BIGGEST )APPY�SMILEY
PROBLEM�WITH

ELECTRONIC 7ERY�HAPPY�SMILEY
COMMUNICATIONS

IS�THE�LACK�OF�TONE�AND . �
 )APPY�WITH�GLASSES
FACIAL�EXPRESSION�WITHIN

A�MESSAGE��5O�GET 6NHAPPY�SMILEY
AROUND�THIS�A�SYSTEM�OF

ICONS�CALLED�4.*-&:4 7ERY�UNHAPPY�SMILEY
HAVE�EVOLVED
�THEY�ARE

USED�TO�HELP�CLARIFY�THE �� & 4HOCKED�SMILEY
MOOD�OF�THE�MESSAGE

WRITER�
��
 4ARCASTIC�SMILEY

<. �
 4MILEY�WITH�GLASSES�AND�A�CREW�CUT

7AMPIRE�SMILEY

5O�GET�THE�FULL�EFFECT�YOU�NEED�TO�TURN�YOUR�HEAD�SIDEWAYS����THERE�YOU�ARE
�

THAThS�BETTER�ISN�T�IT �/OW
�YOU�CAN�SEE�THOSE�FACES�IN�ALL�THEIR�GLORY�

)#�"�/)

� � � �+ '% � �1&-..#0�\ �'113#� �� � \ ��.0'*� � � � �
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5HINK�HOW�MUCH�.4�%OS�(8�#ASIC�4HELL�%OS�)ELP�COSTS� �

5EF@E� IB>SBP�QEB�@LPQ�LC�>K��+'%��.!�GRPQ
'OR�SO� LITTLE�OUTLAY�THE�1OWER�1$� #OARD� TURNS�YOUR�"MIGA� INTO�AN� UP�AND
RUNNING�POWERFUL� 1$
�WITH� NO� HIDDEN�COSTS��5HE�CHEAPEST�1$� IN� THE�WORLD �
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)A? 7 �7 J FD3 �� AA6 ;7E�
l � '-*$,&3�'3&&�'*9&3�IN�1$�INTERLACE�MODE��8ILL�WORK�

WITH�ALL�"MIGAS��4OFTWARE�EMULATED�
l � 130$&4403�41&&%�CAN�BE�SLOWED�DOWN�FROM������TO�

AS�LOW�AS����
�SO�IF�YOU�HAVE�NEVER�REACHED�THE�HIGHEST�
LEVEL�IN�A�GAME
�NOW�IS�YOUR�CHANCE�

l � ,$4�1$�.064&�DRIVER�WILL�WORK�WITH�YOUR�"MIGA�MOUSE�
l � 1"64&�CAN�BE�ACTIVATED�AT�ANY�TIME�DURING�A�GAME�OR�

PROGRAM
�ALLOWING�YOU�TO�CONTINUE�AT�YOUR�LEISURE�
* 75:@ ;5 3 >�) B 7 5 ;8;5 3 F;A @ E �

&XCELLENT�COMPATIBILITY�
���,B�MEMORY�IN�.("�$("�MODE�
���,B�MEMORY�IN�&	+"�7("�MODE�

���,B�EXTRA�MEMORY�IE��.4�%04�3".%*4,�	RESET�PROOF
�
���.B�EXTRA�'"45�3AM�PLUS����.B�3AM�%ISK�FOR�NORMAL�
"MIGA�USE�PLUS�REAL�TIME�CLOCK�IN�ALL�MODES�
"LL�FUTURE�UPGRADES�ARE�SOFTWARE�DRIVEN�
1ROCESSOR�SPEED������.)Z�
7IDEO�����

RUNS�FASTER�THAN�MOST�"5�����COMPUTERS
%ISKDRIVEf�

'ITTED�IN�SECONDS�AND�DOES�NOT�INVALIDATE�YOUR�GUARANTEE�

0NCE�FITTED�FORGET�IT���4WITCH�ON�COMPUTER�YOU�HAVE�"MIGA��
3ESET�AND�LOAD�1$�DISK�AND�IN�SECONDS�YOU�HAVE�A�1$��
3ESET�AND�YOU�HAVE�"MIGA�AGAIN�
)ELP�-INE�AND�EXCELLENT�#ACK�UP�SERVICE

 "*  '2 ! - , � " # 4 '! # 1 � * 2 " �
���#&8 *$,�30"%
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"DAPTOR�FOR����������������
[������ *MB�

$OMPATIBILITY�IS�EXCELLENT�BUT�NO�ONE�CAN�GUARANTEE�EVERY�SINGLE�PROGRAM�AVAILABLE
�THEREFORE�IF�YOUR�PURCHASE�DEPENDS�ON�A�

PARTICULAR�PROGRAM
�PLEASE�ASK�US�FIRST�OR�SEND�IN�A�COPY�OF�THE�PROGRAM��	8ITH�SUITABLE�4�"�&�� IF�TO�BE�RETURNED
��1RICE�SUBJECT�TO

CHANGE�WITHOUT�NOTICE�

"VAILABLE�FROM�YOUR� LOCAL�COMPUTER�STOP �	*F�THEY�HAVEN�T�GOT�IT��� -TD�

���������� ,A�TI$�	5EL
���������d ����4FIAIN��%I4$�7�R�LNF��5EL
���������������4AA LE N ��%E�ITA�ESS�%ATA�	5EL
���������2�$APARY��$USTOMS�$HIPX�	5EL
�������������%ENMARK��#ETAFON�	5EL
������� ������
&ODUA��SOFTCLUB�	5EL
���� ����������*FFL6FFLFL��$OMPUTER�$ITY�%UB
IN���������/ ? A N D � �1AZAC�	5EL
������������ "1k� �NQUIRIES�W� i ,�ANJ �0VEREEAS�	1"-�ONLY
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1ROTAR�7ISTO�$��.�COLOUR�MONITOR��CABLE�����YR�REPLACEMENT�WARRANTY�
1HILIPS�����57�MONITOR�	MODEL�����

�REMOTE�CONTROL���SCART�CABLE�����
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s�'IXED�CHARGE�FOR�REPAIR�DOES�NOT�INCLUDE�DISK�DRIVE�REPLACEMENT�NOR�KEYBOARD
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s�8E�RESERVE�THE�RIGHT�TO�REFUSE�ANY�"MIGA�REPAIR
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, ANY�BEGINNERS�JUST�

STARTING�OUT�WITH�THE�

"MIGA�AND�EVEN�

SEASONED�EXPERTS�FIND�

A�SINGLE�DISK�SYSTEM�VERY�LIMITED�

BECAUSE�THE�MACHINE�HAS�A�NASTY�

HABIT�OF�CONSTANTLY�ASKING�FOR�

8ORKBENCH��#EGINNERS�OFTEN�ACCEPT�

THIS�IRRITATION�AS�A�FEATURE�OF�THE�

SYSTEM���INDEED
�THAThS�EXACTLY�

WHAT�IT�IS���BUT�HARDENED�USERS�

CURSE�IT�CONSTANTLY�WHILE�THEY�SAVE�

UP�FOR�AN�EXTRA�DRIVE��$URIOUSLY�

ENOUGH
�A�LOT�OF�DISK�SWAPPING�

COULD�BE�AVOIDED�IF�DEVELOPERS�SPENT�

MORE�TIME�CONSTRUCTING�8ORKBENCH�

DISKS�TAILORED�TO�THEIR�APPLICATIONS�

5HE�PROBLEM�IS�THIS��THE�"MIGAhS�

SOFTWARE�IS�A�TWO�TIER�SYSTEM��5HE�

MAIN�DRIVER�SOFTWARE���WINDOWING�

SYSTEM�	*NTUITION

�MULTI�TASKING
�

MEMORY�MANAGEMENT�AND�SO�ON
� IS�

STORED�IN�30.��5HE�SECONDARY
� LESS�

IMPORTANT�SOFTWARE�SUCH�AS�MATHS�

LIBRARIES�AND�DEVICE�HANDLERS
� IS�

STORED�ON�DISK�AND�ONLY�RETRIEVED�AS�

REQUIRED��5HIS�METHOD�MIGHT�SEEM�A�

LITTLE�OUTLANDISH
�BUT�IThS�CENTRAL�TO�

THE�"MIGAhS�VERSATILITY��+UST�FOR�

OPENERS
�THERE� ISNhT�ENOUGH� ROOM�IN�

THE�30.S�TO�STORE�ALL�THE�LIBRARIES��

BUT�THEREhS�MORE�TO�IT�THAN�THAT��/EW�

LIBRARIES�CAN�BE�ADDED�AT�ANYTIME
�

EITHER�BY�$OMMODORE�OR�OTHER�

DEVELOPERS
�WHICH�ADD�MORE�

FUNCTIONALITY�TO�SOFTWARE�

8 ) & 3 & � *4 � *5 
�8 ) " 5 �*4 � *5 

"PART�FROM�THE�LIBRARIES
�MOST�

"MIGA%04�COMMANDS�ARE�STORED�

EXTERNALLY�ON�DISK�AND�ONLY�HELD�IN�

MEMORY�WHILE�THEYhRE�BEING�USED��

	5HAThS�WHERE�THE�NAME�iTRANSIENT�

COMMANDhh�COMES�FROM�
�"DDITIONALLY
�

MOST�OF�THE�"MIGAhS�WIDE�RANGE�OF�

FONTS�	TYPE�STYLES
�ARE�ALSO�HELD�ON�

DISK�� *N�FACT
�ONLY�5OPAZ�FONT�IS�

ACTUALLY�RESIDENT�IN�THE�SYSTEM�WHEN�

IThS�SWITCHED�ON��ALL�THE�OTHERS�ARE�

LOADED�FROM�DISK�AS�REQUIRED��

*NTERESTINGLY�ENOUGH
�DISKLOADED�

FONTS�ARE�THEMSELVES�HANDLED�BY�AN�

EXTERNAL�	DISKLOADED
�LIBRARY�

:OU�ARE�PROBABLY�AWARE�TOO
�

MOST�COMMANDS�ARE�FOUND�IN�THE�$�

DIRECTORY��#ECAUSE�ALL�THESE�ITEMS�

ARE�	USUALLY
�FOUND�ON�THE�BOOT�DISK�

YOU�CAN�SEE�WHY�ALL�THOSE�DISK�

SWAPS�ARE�NECESSARY�EVEN�FOR�A�

SIMPLE�OPERATION�SUCH�AS�FORMATTING�

A�DISK�OR�CHANGING�TYPE�STYLE�

4UCH�THINGS�ARE�A�LOT�SIMPLER�WITH�

8ORKBENCH���BECAUSE�IT�CAN�BE�

CONFIGURED�TO�TAKE�EXTERNAL�FONTS
�

COMMANDS�AND�LIBRARIES�FROM�ANY�

SUITABLE�DISK��#UT�SINCE�MOST�OF�YOU�

WILL�STILL�BE�BATTLING�WITH�8ORKBENCH

����FOR�SOME�TIME�TO�COME
� *hLL� LEAVE�

THOSE�DETAILS�FOR�SOME�FUTURE�EDITION�

1ERHAPS�THE�BEST�WAY�TO�LEARN�

ABOUT�BOOT�DISKS�IS�BY�EXAMPLE�� *N�

LAST�MONTHhS�ARTICLE
� *�COVERED�SOME�

OF�THE�STRUCTURE�OF�A�BOOT�DISK���THIS�

TIME�*�WANT�TO�TAKE�YOU�THROUGH�SOME�

OF�THE�THEORY�IN�MORE�DETAIL��5HE

MOST�COMMON�BOOT�DISK�IS�

8ORKBENCH
�SO�LEThS�LOOK�AT�THAT�FIRST�

"�TYPICAL�8ORKBENCH�DISK�HAS�A�

NUMBER�OF�LOCKED�OBJECTS���

DIRECTORIES��4OME�OF�WHICH�ARE�SET�UP�

AUTOMATICALLY�WHEN�THE�DISK�IS�

MOUNTED��OTHERS�DURING�THE�STARTUP�

SEQUENCE��5HESE�FALL� INTO�TWO�

CATEGORIES�� LOGICAL�DEVICE�

ASSIGNMENTS�SUCH�AS�%&74��AND�

$-*14��AND�PATH�ASSIGNMENTS�LIKE�

4YSTEM��0F�THESE
�ONLY�THE�DEVICE�

ASSIGNMENTS�ARE�MADE�BY�THE�

SYSTEM�

*� EXPECT�BY�NOW�YOUR�EYES�ARE�

STARTING�TO�GLAZE�OVER�A�LITTLE�� RELAX�

5O�EXPLAIN��PATHS�ARE�USED�BY�

"MIGA%04�TO�LOCATE�COMMANDS�

DEVICES�ARE�USED�FOR�PRIVATE�SYSTEM�

FILES
� LIBRARIES�AND�FONTS��5WO�

COMMANDS�CAN�BE�USED�FROM�THE�

4HELL�TO�VIEW�THE�CURRENT�SETTINGS��

"44*(/
�SHOWS�THE�DEVICES�AND�

1"5)�SHOWS�THE�PATHS��)EREhS�WHAT�
THEY�DO�

1&3'&$5�1 " 5) 4

&NTER�1"5)�FROM�THE�4HELL�AND�YOU�LL�

GET�SOMETHING�LIKE�THIS�

��.�2&
!QNNAJP<@ENA?PKNU�
0�+�"EOG�
5KNG>AJ?D�����$�
5KNG>AJ?D�� �� �1UOPAI�
5KNG>AJ?D�����1�
5KNG>AJ?D��
��.NABO�
5KNG>AJ?D��
��3PEHEPEAO�
!�

5HIS�IS�A�LISTING�OF�THE�DIRECTORIES�

"MIGA%04�WILL� iSEARCHj�WHEN�YOU�

ENTER�A�COMMAND��"�COMMAND�CAN�

BE�DEFINED�AS�� i5HE�SEQUENCE�OF�

LETTERS�ENTERED�AT�THE�CONSOLE
�UP�TO�

THE�FIRST�SPACE
�TERMINATED�BY�A�

CARRIAGE�RETURN�

"NY�CHARACTERS�ENTERED�AFTER�THE

FIRST�SPACE�AND�UP�TO�THE�CARRIAGE�

RETURN�ARE�ARGUMENTS�j�&RGO
� IF�YOU�

ENTERED�

��"'0�"$-���**

%*3�IS�THE�COMMAND�%'0��AND�"--�

ARE�ARGUMENTS�PASSED�TO�IT�

.OST�OF�YOU�ARE�PROBABLY�AWARE�OF�

THIS���BUT�UNDERSTANDING�WHY�IT�WORKS

�. AK ING �BOOT�DISKS�W ITH �THAT�

PERSONAL�TOUCH�NEEDN�T�BE�AS�

DIFFICULT�AS�YOU�MIGHT�TH INK��

. A RK �4MIDDY

IS�VITAL�TO�UNDERSTANDING�HOW�PATHS�

WORK��:OU�PROBABLY�ALSO�KNOW�IF�YOU�

ENTERED�

��"'0"$����**

"MIGA%04�RESPONDS�WITH�AN�ERROR��

5WO�FACTORS�ARE�CRUCIAL�HERE�

A
�THE�SPELLING�OF�THE�COMMAND�AND


B
�ITS�LOCATION�IN�THE�DISK�HIERARCHY�

1ROVIDED�YOU�SPELL�THE�COMMANDhS�

NAME�CORRECTLY
�AND�IF�IThS�IN�THE�

PATH
�"MIGA%04�WILL�ALWAYS�FIND�IT��

*hM�POINTING�THIS�OUT�BECAUSE�WE�

JUST�TEND�TO�TAKE�IT�FOR�GRANTED���

UNTIL�SOMETHING�DOESNhT�WORK�� *N�

ORDER�TO�ILLUSTRATE�THIS
�TRY�THE�

FOLLOWING�COMMANDS���IN�THIS�

SEQUENCE�

��!"�171�
��.�2&�0#1#2�
��#!&��2AOPEJC�
2AOPEJC�
��$'6$�,21
3JGJKSJ�?KII=J@�$'6$-,21

&$)0�WORKS�QUITE�NORMALLY
�BUT�

"MIGA%04�RETURNS�AN�ERROR�WHEN�YOU�

TRY�TO�RUN�'*9'0/54��5HINK�ABOUT�THAT�

FOR�A�MOMENT�WHILE�YOU�TRY�THIS�

��!"�"#41�
��171�1UOPAI�$'6$-,21�
��!"�171�1UOPAI�
��$'6$�,21

*N�BOTH� INSTANCES
�'*9'0/54�WORKS�

QUITE�NORMALLY�� 	'*9'0/54�WAS�

CHOSEN�FOR�THIS�EXAMPLE�BECAUSE�IT�

GIVES�THE�MOST�CONSTANT�RESULTS�

BETWEEN�REVISIONS��.ORE�OR�LESS�THE�

SAME�EFFECT�CAN�BE�SEEN�WITH�

'03."5�AND�%*4,$01:�


"LTHOUGH�YOU�MAY�NOT�HAVE�

REALISED�IT
�YOU�HAVE�JUST�SEEN�THE�

EFFECT�OF�1"5)�� *N�THE�FIRST�SEQUENCE
�

THE�PATH�SETTING�WAS�RESET�BACK�TO�ITS�

DEFAULT��SO�ONLY�THE�CURRENT�DIRECTORY�

AND�THE�$��ASSIGNMENT�ARE�

AUTOMATICALLY�SEARCHED�� *N�THE�

SECOND�SEQUENCE
�THE�PATH�WAS�

FORCED�	4:4�4YSTEM�'*9'0/54
�AND

&�.#+*� �1/0%*#� Z� &�.#+*� �1/0%*#
'ILE���"�COLLECTION�OF�DATA�REFERENCED�BY�NAME�

-OCK�	�
���"�STRUCTURE�POINTING�TO�ANY�OBJECT�ON�AN�"MIGA%04�DISK��-OCKS

ARE�ACTUALLY�JUST�NUMBERS�USED�TO�ADDRESS�DIRECTORIES�AND�FLIES��5HE�STRUCTURE�

POINTS�TO�	DEFINES�THE�LOCATION�OF
�THE�OBJECT�IN�THE�DIRECTORY�HEIRARCHY��-OCKS�ARE�

USED�BY�"44*(/�AND�1"5)�TO�LOCATE�DIRECTORIES�ON�MOUNTED�OR�LOCKED�VOLUMES��

"�VOLUME�IS�AUTOMATICALLY�LOCKED�WHEN�AN�OBJECT�LOCATED�ON�IT�IS�LOCKED�

-OCK�	�
���%EFINED�IN�.IKE�/ELSONhS�*NTUITION�BOOK�AS��i"�TOTALLY�INEFFECTIVE�

MECHANISM�FOR�DEFERRING�CAR�THIEVES��*ThS�INCREDIBLE�THAT�MODEM�TECHNOLOGY�

WHICH�CAN�PUT�MAN�ON�THE�MOON�AND�GET�HIM�BACK
�OR�LAND�A����MPH�CRUISE�

MISSILE�INTO�SOMEONEhS�BREAKFAST�CEREAL�CANNOT�DEFEAT�A����YEAR�OLD�HALFWIT�WITH�

A�SCREWDRIVER�WHO�WANTS�AN�AFTERNOON�S�RIDE�IN�A�̂ ��
���CAR��

.OUNTED�7OLUME���"�DISK�THAT�IS�JOINED�TO�THE�SYSTEM�BY�A�LOCK�AND�

CURRENTLY�INSERTED�IN�ONE�OF�THE�DRIVES�

0BJECT���"�FILE�OR�DIRECTORY�ON�AN�"MIGA%04�DISK�

7OLUME���"N�"MIGA%04�DISK�IS�A�VOLUME�	A�BOOK�IF�YOU�LIKE
��5HE

DIRECTORIES�ARE�THE�CHAPTERS�AND�THE�FILES�ARE�THE�PAGES�IN�THE�CHAPTERS�

�+ '% � �1&-..#0�\ � '113#� �� � \ ��.0'*� � � � � � & #
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&-5 �'2�5-0)1�
*'12',%��
6SAGE��<&9&$65&>�70-4

ITH�8ORKBENCH���IT�IS�

POSSIBLE�TO�GET�A�LIST�

OF�THE�CURRENT�

DEVICES
�VOLUMES�

OR�DIRECTORIES�SIMPLY�BY�ADDING�

AN�OPTION�TO�THE�"44*(/�

COMMAND��5HIS�CAN�BE�HANDY�

AND�-ISTINGS���AND���ARE�SHORT�
SCRIPTS�AIMED�AT�GETTING�JUST�

THIS�INFORMATION�FROM�THE�

COMMAND�

-ISTING���DISPLAYS�JUST�THE�

INFORMATION�IN�THE�%IRECTORIES�PART�

OF�THE�LISTING
�THE�SECOND�DISPLAYS�

ONLY�MOUNTED�VOLUMES�IN�THE

7OLUMES�SECTION�

-ISTING���USES�A�SIMILAR�METHOD�

	USING�1"5)
�TO�CHECK�ON�THE�SETTING�

OF�ANY�PARTICULAR�PATH�

"S�ALWAYS
� IF�YOU�ARE�GOING�TO�

USE�THESE�SCRIPTS�MUCH�YOU�SHOULD�

SAVE�THESE�IN�THE�4��DIRECTORY�AND�

SET�THEIR�4�	SCRIPT
�PROTECTION�BIT�	SEE�

SMIDDY�S3ED�)OT�5IP
�

&-5 �'2�5-0)1�
*'12',%� �
6SAGE��<&9&$65&>�%*34

��� 4END�THE�OUTPUT�OF�THE�"44*(/�

COMMAND�TO�A�FILE�

��� 1RINT�A�SCREEN�MESSAGE�

INDICATING�WHAT�THE�DISPLAY�IS�

��� 6SE�THE�SEARCH�COMMAND�TO�FIND�

ANY�LINES�CONTAINING�TWO�OR�MORE

0NLY�LINES�CONTAINING�DIRECTORY�

ASSIGNMENTS�CARRY�THIS�INFORMATION
�

THEREFORE�THEY�ARE�THE�ONLY�ONES�

DISPLAYED�

5HE�i/0/6.j�OPTION�HAS�BEEN�

SPECIFIED�TO�PREVENT�LINE�NUMBERS�

BEING�PRINTED�

5HIS�SHORT�PROGRAM�WORKS�IN�MUCH�

THE�SAME�WAY�AS�%*34�ABOVE
�ONLY�

THIS�TIME�THE�LISTING�IS�SEARCHED�FOR�

THE�SUBSTRING�i>hh�

8HEN�THIS�SCRIPT�IS�EXECUTED�

ONLY�MOUNTED�VOLUMES�ARE�

DISPLAYED��:OU�MUST�USE�"44*(/�TO�

DISCOVER�WHICH�VOLUMES�ARE�LOCKED�

	AVAILABLE
�BUT�NOT�CURRENTLY�

MOUNTED�

&-5 �'2�5-0)1�
*'12',%��

6SAGE��<&9&$65&>�1"5)'*/%�

�1ATH/AME��<26*&5>

5HIS�LITTLE�GOODY�FIRST�APPEARED�IN�

7OLUME���OF�.ASTERING�"MIGA%04��
�

AND�WHILE�NOTHING�EARTH�SHATTERING
�

IThS�STILL�QUITE�USEFUL��5HE�IDEA�OF�

THIS�ONE�IS�TO�ALLOW�YOU�TO�VIEW�A�

SINGLE�PATH
� IF�IT�EXITS��"TSO
�A�

FEATURE�OF�THE�SEARCH�COMMAND�

MEANS�YOU�ONLY�HAVE�TO�TYPE�THE�

FIRST�FEW�LETTERS�TO�GET�INFO�ON�THE

REQUIRED�PATH��'OR�INSTANCE�

��.�2&$',"�1�
5KNG>AJ?D��
��1UOPAI�
5KNG>AJ?D�����1

OR

��.�2&$',"�17�
5KNG>AJ?D��
��1UOPAI

*T�WORKS�LIKE�THIS�

��� %ETERMINES�THE�COMMANDhS�

ARGUMENT�TEMPLATE��1"5�"
0PT��1AT�

IS�A�SUBSTRING�OF�THE�PATHNAME�

YOU�RE�INTERESTED�IN��0PT�IS�PASSED�

DIRECTLY�TO�1"5)�AND�WILL�NORMALLY�BE�

THE�26*&5�OPTION�

��� 4ENDS�THE�CURRENT�PATH�SETTINGS�

TO�A�TEMPORARY�FILE�� *F�THE�26*&5�

OPTION�HAS�BEEN�SPECIFIED�AS�PART�OF�

THE�COMMAND�LINE
�1"5)�WILL�NOT�PUT�

UP�ANY��1LEASE�INSERT�VOLUME���j�

REQUESTERS�

��� 4EARCHES�AND�DISPLAYS�ANY�PATHS�

MATCHING�THE�SUBSTRING�

/OTE�A�COLON�IS�INSERTED�PRIOR�

TO�THE�SEARCH�STRING��5HIS�FORCES�

THE�SEARCH�TO�START�IMMEDIATELY�

AFTER�THE�VOLUME�NAME��5HIS�

SHOULD�BE�OMITTED�IF�YOU�WANT�TO�

SEARCH�FOR�PARTIAL�STRINGS�ANYWHERE�

IN�NAMES�

%IRECTORY�PATHS�ARE�ALWAYS�

SEARCHED�FROM�TOP�TO�BOTTOM
�SO�YOU�

MAY�WISH�TO�OMIT�THE�/0/6.�OPTION�

IN�LINE���

0MITTING�THE�THIRD�LINE�WILL�SHOW�

THE�PRIORITY�OF�THE�PARTICULAR�PATH�IN�

THE�SEARCH
�FOR�INSTANCE�

��.�2&$',"�1

�� 5KNG>AJ?D��
��1UOPAI
�� 5KNG>AJ?D��
��1

*N�ESSENCE�WHAT�THIS�MEANS�IS�THAT�

�4YSTEMj�WILL�BE�SEARCHED�FOURTH
�

AND� �4j�FIFTH�

(%/0%*#� �� Z� (%/0%*#�� � Z� (%/0%*#� �
6SAGE��<&XECUTE>�70-4

�
� �11'%,��2�PAIL
��� #!&-��+KQJPA@�RKHQIAO��
��� 1#�0!&�2�PAIL��;��JKJQI

(%/0%*#�� � Z� (%/0%*#� �� Z� (%/0%*#��

6SAGE��<&XECUTE>�70-4
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�OG��"K�UKQ�NAMQENA�BKJPO�7�,��
'$�5�0,
!-.7�$KJPO��"$�"0'4#��$KJPO��**�
#*1#
+�)#"'0�"$�"0'4#��$KJPO�
#,"'$

�1)��"K�UKQ�NAMQENA�=�?KILHAPA�(� OUOPAI�7�,��
'$�5�0,
!-.7�171�1UOPAI�"$�"0'4#��1UOPAI��**�
!-.7�171�1UOPAI
EJBK�"$�"0'4#��
!-.7�171�1DAHH
EJBK�"$�"0'4#��
#*1#
!-.7�171�1UOPAI��$=OP+AI$ENOP(� '1AP+=L��"$�"0'4#��1UOPAI�
#,"'$
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EP�EAO�
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!-.7�!��"$�"0'4#��!��**

#?DK��-LAN=PEKJ�?KILHAPA


�

(%/0%*#� �� Z� (%/0%*#� �� Z� (%/0%*#� �
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�
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� ) % # ��� �+� /
THEN�MADE�THE�CURRENT�DIRECTORY�	$%�

4:4��4YSTEM
�

8HEN�YOU�RESET�THE�PATH�	AS�

ABOVE
�OR�WHEN�THE�MACHINE�BOOTS
�

ONLY�$��AND�THE�CURRENT�DIRECTORY�ARE�

SEARCHED��"LL�OTHER�PATHS�MUST�BE�

ADDED�DURING�STARTUP�� 'OR�HIGH�SPEED�

BOOT�DISKS
�YOU�CAN�EXCLUDE�THE�PATH�

COMMAND�ALTOGETHER�PROVIDED�ALL�

YOUR�EXECUTABLE�CODE�RESIDES�IN�THE�
$�DIRECTORY�

5O�SUMMARISE
�EVERY�TIME�YOU�

ENTER�A�COMMAND
�"MIGA%04�

SEARCHES�THROUGH�EACH�DIRECTORY�IN�

THE�PATH�UNTIL�

A
�IT�FINDS�THE�REQUESTED�COMMAND
�
OR

B
�THE�PATH�IS�EXHAUSTED�� *N�THIS�CASE�

IT�REPORTS�UNKNOWN�COMMAND�

5HE�SEARCH�ALGORITHM� IS�VERY�

POWERFUL
�AND�"MIGA%04�CAN�SEARCH�

A�LARGE�NUMBER�OF�DIRECTORIES�WITH�

LITTLE�PERCEIVABLE�PERFORMANCE�

DEGRADATION�� *T�S�ALSO�IMPORTANT�TO�

NOTE
�THE�FIRST�FILE�FOUND�MATCHING�THE�

REQUESTED�NAME�WILL�BE�EXECUTED���

AND�THIS�CAN�CREATE�SOME�QUEER�

EFFECTS�IF�YOU� INCLUDE�ODD�DIRECTORIES�

	TEXT�DIRECTORIES
�IN�THE�PATH��"LSO
�

THE�RESIDENT�LIST�IS�NORMALLY�SEARCHED�

FIRST���SO�RESIDENT�COMMANDS�WORK�
FASTER�

"#*' #0�2#�"#4'!#1
%EVICES�AND�DIRECTORY�ASSIGNMENTS�

ARE�HANDLED�BY�"44*(/�� *N�

8ORKBENCH����
�AND�USING�ITS�MOST�

BASIC�SYNTAX
�"44*(/�DELIVERS�A�

LISTING�LIKE�THIS�

��"44�(/

7OLUMES�

8ORKBENCH�����<.OUNTED>

&MPTY

3".�%ISK�<.OUNTED>

%IRECTORIES�

$-*14� 3".

%ISK�$LIPBOARDS�

5� 3".�%ISK�T

&/7� 3".�%ISK�ENV�

4:4� 8ORKBENCH�����

$� 8ORKBENCH�����$

4� 8ORKBENCH�����4

-� 8ORKBENCH�����-

-*#4� 8ORKBENCH�����-IBS�

%&74� 8ORKBENCH�����%EVS�

'0/54� 8ORKBENCH�����'ONTS

%EVICES�

1*1&�"69�41&",�3".�

$0/�/&8$0/�3"8�1"3�

4&3�135�%'0�%'�

%ONhT�WORRY�IF�THE�LISTING�ON�YOUR�

SCREEN�DOESNhT�LOOK�EXACTLY�LIKE�THIS��

THE�BIT�WE�RE�INTERESTED�IN� IS�IN�THE�

MIDDLE���THE�DIRECTORY�ASSIGNMENTS��

5HERE�ARE�TEN� IN�ALL�ON�THIS�SAMPLE
�

SEVEN�OF�WHICH�ARE�AUTOMATIC�

ASSIGNMENTS��THAThS�TO�SAY�

"MIGA%04�LOCATES�AND�ASSIGNS�EACH�

ONE�BY�NAME�WHEN�THE�DISK�IS

BOOTED��:OU�MAY�REMEMBER
� LOGICAL�

DIRECTORY�ASSIGNMENTS�BEHAVE�VERY�

MUCH� LIKE�DISK�DRIVES�� 'OR�INSTANCE


"'0�"#41�0AUI=LO

WHICH�TREATS�i,EYMAPSj�AS�A�

DIRECTORY�ON�A�DEVICE�%&74��AND

!-.7�1��PK�.02�

WHICH�COPIES�THE�CONTENTS�OF�DEVICE�

4��TO�DEVICE�135��ARE�PERFECTLY�VALID�

STATEMENTS��5HIS�LATTER�IS�AN�

INTERESTING�ONE�BECAUSE�IT�DUMPS�ALL

THE�SCRIPTS�IN�THE�4�DIRECTORY�TO�

PRINTER�

5HE�TOP�THREE�DIRECTORIES�	$-*14
�

5�AND�&/7
�ARE�MANUAL�ASSIGNMENTS�

ACCOMPLISHED�WITH�.",&%*3�AND�

"44*(/�IN�THE�4TARTUP�SEQUENCE��

#ROADIY�SPEAKING
�EVERY�"MIGA%04�

BOOT�DISK�SHOULD�CONTAIN�THE�OTHERS��

$
�4
� -
�-*#4
�%&74�AND�'0/54��

)OWEVER
� IF�ONE�OR�MORE�ARE�MISSING�

THE�DISK�WILL�BOOT�BUT�MANY�PROGRAMS�

WILL�NOT�WORK��"MIGA%04���IS�A�LITTLE�

MORE�COMPLEX
�SO�*hLL�COME�TO�THAT�

LATER��5HE�4:4��ASSIGNMENT�DEFAULTS�

TO�POINTING�AT�THE�BOOT�DISKhS�ROOT�

DIRECTORY
�ALTHOUGH�IT�CAN�BE�

REDIRECTED�ELSEWHERE�� -ISTING���IN�

THIS�MONTHhS�.ASTERCLASS�CAN�BE�

USED�TO�DISPLAY�JUST�THE�DIRECTORIES�

.'!)',%�*-!)1
0NE�OF�THE�INTERESTING�EFFECTS�OF�A�

MULTI�TASKING�SYSTEM�IS�THAT�MANY�

PROGRAMS�MAY�HAVE�ACCESS�TO�THE�

SAME�OBJECT�� IT�COULD�BE�A�FILE
�A�

DIRECTORY�OR�EVEN�AN�ENTIRE�DISK�

8HEN�A�PROGRAM�REQUESTS�ACCESS�TO�

AN�OBJECT�IT�IS�GIVEN�ACCESS�TO�ITS�

SHARED�LOCK���A�KEY�IF�YOU�LIKE�

*ThS�WORTH�POINTING�OUT�HERE
�ONCE�

A�FILE� IS�OPENED�FOR�WRITE�ACCESS�NO�

OTHER�PROGRAM�CAN�GAIN�READ�ACCESS�

TO�IT��4IMILARLY
�WRITE�ACCESS�CANNOT�

BE�GRANTED�IF�ANY�READ�OR�WRITE�LOCKS�

EXIST��5HIS�AVOIDS�CONFUSION�THAT�

WOULD�ENSUE�IF�ONE�PROGRAM�READ�

FROM�A�FILE�THAT�ANOTHER�PROGRAM�IS�IN�

THE�PROCESS�OF�UPDATING�� *ThS�RATHER�

LIKE�SOMEONE�SETTING�FIRE�TO�A�

NEWSPAPER�WHILE�YOUhRE�READING�IT�

.OST�COMMANDS�USE�LOCKS��

SOME�TEMPORARY
�OTHERS�PERMANENT��

5EMPORARY�LOCKS�ARE�ONLY�VALID�WHILE

THE�PROGRAM�RUNS��4&"3$)�FOR�

INSTANCE
� LOCKS�EACH�FILE�IT�SEARCHES�

WHILE�IT�READS�IT��8HEN�IT�REACHES�THE�

END�OF�THE�FILE
�THE�LOCK�IS�REMOVED��

"44*(/�AND�1"5)�ATTACH�PERMANENT�

LOCKS�TO�DIRECTORIES��THAT�IS
�THE�LOCK�

REMAINS�VALID�EVEN�WHEN�THE�PROGRAM�

HAS�TERMINATED��"MIGA%04�

MAINTAINS�A�PRIVATE�LIST�OF�LOCKS�SO�

THEY�CAN�BE�EXAMINED�OR�REMOVED�

	CANCELLED
�AT�ANY�TIME��0THER�

COMMANDS
�SUCH�AS�.",&%*3
�

ATTEMPT�TO�LOCK�THE�REQUESTED�NAME�

TO�CHECK�IF�THE�OBJECT�ALREADY�EXITS��

5RY�THESE�EXAMPLES�YOURSELF�

A
�1"5)�MAKES�A�PERMANENT�	READ
�
LOCK

��+�)#"'0�0�+�2AOP�
��.�2&�0�+�2AOP��""�
��"#*#2#�0�+�2AOP�
0�+�2AOP,KP�@AHAPA@��K>FA?P�(�
EJ�QOA

'IRST�WE�CREATE�A�DIRECTORY�AND�ADD� IT�

TO�THE�CURRENT�PATH��5HE�DIRECTORY�IS�

NOW�LOCKED�AND�WHEN�WE�TRY�TO�

DELETE�IT
�WE�GET�AN�ERROR�OBJECT�IN�

USE��"MIGA%04�DOESN�T�IDENTIFY�THE�

OWNER	S
�OF�THE�LOCK�� *T�IS�NOT�

POSSIBLE�TO�CANCEL�A�SINGLE�PATH�FROM�

"MIGA%04����
�SO�WE�LL� LEAVE�IT�IN�

PLACE�FOR�THIS�EXAMPLE�

B
�"44*(/�CREATES�A�PERMANENT�

	READ
�LOCK

��+�)#"'0�0�+�2AOPEJC�
���11'%,�2AOP��0�+�2AOPEJC�
��"#*#2#�0�+�2AOPEJC�
0�+�2AOPEJC� ,KP�@AHAPA@��(�
K>FA?P�EJ�QOA�
���11'%,�2AOP�
��"#*#2#�0�+�2AOPEJC

5HIS�WORKS�RATHER�LIKE�THE�FIRST�

EXAMPLE
�ALTHOUGH�THE�ASSIGNMENT�

CAN�BE�CANCELLED�AND�THE�DIRECTORY�

REMOVED��5HIS�WOULD�NOT�BE�POSSIBLE�

IF�ANOTHER�PROGRAM�CURRENTLY�HELD�A�

LOCK�ON�THE�OBJECT�IN�QUESTION�

C
�.",&%*3�TESTS�WITH�A�TEMPORARY�
LOCK

���#!&-��0�+��@E�N���"QIIU���
��+�)#"'0�0�+�@EN�
0�+�@EN�=HNA=@U�ATEOPO

'IRST�CREATE�A�FILE�AND�ATTEMPT�TO�

OVERWRITE�IT�WITH�A�NEW�DIRECTORY�OF�

THE�SAME�NAME�

D
�3EDIRECTION�TESTS�WITH�A�LOCK�

+�)#"'0�0�+�ATEOPO�
#!&-��0�+�ATEOPO��$NA@�
1DAHH��QJ=>HA�PK�KLAJ�(�
NA@ENA?PEKJ�BEHA

$REATE�A�DIRECTORY�AND�ATTEMPT�TO�

WRITE�OVER�IT�WITH�A�FILE�OF�THE�SAME�

NAME��"MIGA%04�DOES�NOT�GRANT�A�

WRITE�ACCESS�LOCK�AND�THE�COMMAND�

FAILS�

E
�"44*(/�AND�1"5)�CAN�SHARE�A�

READ�LOCK

��+�)#"'0�0�+�1D=NA@�
���11'%,�1D=NA��0�+�1D=NA@�
��.�2&�1D=NA���""

)ERE�THE�DIRECTORY�IS�ASSIGNED�A�

LOGICAL�NAME�AND�THAT�NAME�IS�ADDED�

TO�THE�PATH�

5HE�TWO�COMMANDS�NOW�SHARE�

ACCESS�TO�THE�SAME�OBJECT���A

*� DIRECTORY�IN�THIS�CASE�

#+00��,.+�(!)�
*F�YOU�GET�STUCK�WITH�"MIGA%04�

OR�THERE�IS�ANYTHING�SPECIFIC�YOU�

WOULD� LIKE�TO�SEE�COVERED�HERE
�

DROP�A�LINE�DETAILING�YOUR�

CONUNDRUM�TO��.ARK�4MIDDY
�

"MIGA�4HOPPER
����.ONMOUTH�

4T
�#"5)
�#"���#8��4ORRY
�NO�

PERSONAL�CORRESPONDENCE�CAN�BE�

ENTERED�INTO��:OU�CAN�&.AIL�ME�

ON�$*9�!�i4.*%0*%j�

SCRIPT�WHICH�TAKES�A�LOT�OF�THE�LABOUR�

OUT�OF�CREATING�A�BOOT�DISK�IN�A�HURRY�

-ISTING���IN�THIS�MONTH�S�

"MIGA%04�.ASTERCLASS�REQUIRES�A�

8ORKBENCH�DISK�AND�WILL�CREATE�A�

STRIPPED�DOWN�VERSION�SUITABLE�

ADDING�SOME�OF�YOUR�OWN�

APPLICATIONS�� *T�TAKES�TWO�ARGUMENTS��

THE�DRIVE�NUMBER�THE�DISK�WILL�BE�

CREATED�ON�	%'0��FOR�INSTANCE�IS�

ENTERED�AS�&
�AND
�OPTIONALLY
�THE�
NAME�OF�THE�DISK��5HE� IMPLEb

MENTATION� IS�FAIRLY�STRAIGHTFORWARD�

AND�YOU�SHOULD�BE�ABLE�TO�FOLLOW�IT�

WITHOUT�FURTHER�EXPLANATION��4O
�UNTIL�

NEXT�MONTH
�MAY�*�WISH�YOU�ALL�

�BOWER�FREE�BOOTINGj�� q %

/)%  5�/�.! �$+0�0%,
5HIS�MONTHhS�TIP�IS�NOT�A�NEW�ONE
�BUT�IThS�WORTH�REPEATING�ONCE�IN�A�

WHILE
�iLEST�WE�FORGETj��8HEN�YOUhVE�JUST�ENTERED�TWO�OR�THREE�SCRIPTS
�A�

FAST�WAY�TO�ACCESS�THEM�WITHOUT�HAVING�TO�ENTER�&9&$65&��SCRIPTNAME��

IS�TO�SET�THEIR�4�PROTECTION�BIT��5HIS�MAKES�"MIGA%04�CALL�&9&$65&�FOR�

YOU��AND�THE�EASIEST�WAY�TO�DO�THIS�IN�ONE�FELL�SWOOP�IS�THIS�

"FTER�A�FEW�SECONDS
�EVERY�SCRIPT�IN�THE�4�DIRECTORY�IS�AUTOMATICALLY�

EXECUTABLE��/EAT��	5HIS�HAS�NO�NOTICEABLE�EFFECT�ON�CONFIGURATION�FILES�FOR�
PROGRAMS�SUCH�AS�� < < > L L ��AND�. $� 
�

�**�2&#�)',%�1�2&#-07
"LL�THIS�THEORY�MIGHT�SEEM�A�LITTLE�FAR�

REMOVED�FROM�BOOT�DISKS
�BUT�A�

BETTER�UNDERSTANDING�ABOUT�THESE�

PARTS�OF�THE�SYSTEM�WILL�HELP�YOU�

MAKE�MORE�INTELLIGENT�USE�OF�THE�DISK�

SPACE�AVAILABLE��AND�HELP�IDENTIFY�

PROBLEMS�QUICKLY�WHEN�SOMETHING�

GOES�WRONG��"LL�THAT�ASIDE
� *hLL�FINISH�

OFF�THIS�MONTH�WITH�AN�HONEST�LITTLE

�+ '% � �1&-..#0�\ �'113#� �� �\ ��.0'*� � � � � � � 4



� ) + /

�')- )78A�<>=B7�>C@��#%(�27845�&78;�
(>CB7�;>>:A�8=B>�B74�=4E��0AG�
�#%(�AGAB4<�5>@�1468==4@A��B74

A42>=3�8AAC4�>5�)>B0;;G�
�#%(�38A:�<060H8=4��
=>B�5>@64BB8=6�B74�CAC0;�
�#�"�BCB>@80;�?;CA�
<>@4�78=BA�0=3�B8?A�
5@><�B74�186�E834�
E>@;3�>5��#%(
0NE�OF�THE�NEW�PICTURES�INCLUDED�ON�THE��*,0�
�!�*I>?F?L�!CME��
�
�*F�YOU�RE�NOT�ONE�OF�THOSE�
ARTY�TYPES�ABLE�TO�WHIP�UP�A�QUICK�PIC
�THESE�

IMAGES�CAN�BE�USED�WHEREVER�YOU�LIKE�IN�YOUR�

OWN�PROGRAMS

 .04�DOESN�T�STAND�STILL
�

AND�SO�NEITHER�DOES�THIS�

COLUMN��5HEREhS�A�LOT�OF�

EXCITING�STUFF�AROUND�THE�

CORNER�THAT�S�NEARLY�READY�FOR�

RELEASE�� *N�FACT�THEREhS�A�COUPLE�OF�

THINGS�DUE�OUT�FROM�%EJA�7U�

4OFTWARE�WHICH�*�CANhT�TA LK �ABOUT�

WHICH�ARE�REALLY�VERY�INTERESTING�

INDEED��"�COUPLE�OF�THINGS�WHICH�

HAVE�BUGGED�ME�IN�PARTICULAR�FOR�

SOME�CONSIDERABLE�TIME�HAVE�FINALLY�

BEEN�ADDRESSED
�AND�A�VERY�ELEGANT�

SOLUTION�IT�IS�TOO��#UT�MORE�OF�THIS�

NEXT�TIME�WHEN�*�HOPE�TO�HAVE�SOME�

COPIES�OF�THE�SOFTWARE
�EXCLUSIVE�TO�

THIS�COLUMN��8ATCH�THIS�SPACE�

$�"#��,"��..#�0
5HIS�MONTH� *hD�LIKE�YOU�TO�CONSIDER�

SOME�OF�THE�OPTIONS�FOR�PRESENTING�

YOUR�GRAPHICS�IN�AN�".04�PROGRAM��

0,�SO�YOUR�PROGRAM�ISNhT�A�GAME
�

BUT�THEREhS�NO�REASON�WHY�THIS�

SHOULD�MEAN�IT�LOOKS�BAD��4OME�OF�

THE�PRESENTATION�TOOLS�AT�YOUR�

DISPOSAL�ARE�'"%&�AND�"11&"3�

'ADE�DOES�JUST�THAT
� IF�YOU�WANT�

TO�FADE�TO�BLACK�OR�EVEN�ANOTHER�

COLOUR
�THEN�THIS�WILL�DO�IT��5HE�EFFECT�

IS�THE�SAME�AS�A�FADE�IN�A�MOVIE
� IF�

YOUhVE�GOT�SOMETHING�ON�THE�SCREEN�

YOU�CAN�FADE�IT�OUT�TO�BLACK�	OR�EVEN�

ANOTHER�COLOUR�
�USING�THE�'ADE�

COMMAND�

'ADE�WORKS�VERY�SIMPLY�

$=@A� 9OLAA@;

WHERE�41&&%�IS�THE�SPEED�OF�THE�

FADE�� *F�YOU�DONhT�MENTION�ANY�

COLOURS�THE�FADE�WILL�BE�TO�BLACK��8HY�

WOULD�YOU�WANT�TO�FADE�TO�ANYTHING�

BUT�BLACK �8ELL�HOW�ABOUT�IF�YOU�PUT�

A�LOGO�ON�THE�SCREEN
�VERY�LARGE
�THEN�

FADE�IT�TO�RED�FOR�EXAMPLE�AND�THEN�

PRINT�THE�INSTRUCTIONS�TO�YOUR�PROGRAM�

IN�WHITE�OVER�THE�TOP�OF�IT �7ERY�

CLASSY�

:OU�CAN�ALSO�FADE�TO�THE�PALETTE�

OF�ANOTHER�CURRENT�SCREEN
� LIKE�SO�

$=@A� 9OLAA@;�2K� 9T;

WHERE�SPEED�IS�THE�SPEED�OF�THE�

FADE
�AND�X�IS�THE�SCREEN�NUMBER�

CONTAINING�THE�NEW�PALETTE��5RY�THIS�

FOR�SIZE�

��$=@A�@AIK�LNKCN=I�

"K
1 � � $ O A H � � * K = @ �" �

UKQNOAHB�=�O?NAAJ��� �� 'B�(�
1�����2DAJ�#@EP

$�"'$$91�;
5=EP�)AU���$=@A��� ��(�

5=EP���	�

*KKL
.NK?A@QNA�$�"'$$9��;

$=@A��� ��5=EP����
�QPK�4EAS�-BB�
*K=@�'BB������ ��1?NAAJ�(�

!HKJA����� 1?NAAJ�2K�$NKJP���
$KN�6���2K���� ��!KHKQN�(

!HKOA���
#J@�.NK?

"PPEAR�IS�ANOTHER�KETTLE�OF�FISH�

ENTIRELY
�ALTHOUGH�IN�SOME�WAYS�

SIMILAR��8ITH�THIS�COMMAND�YOU�CAN�

iCROSSFADEj�BETWEEN�TWO�SCREENS
�

LIKE�SO�

�LLA=N���2K�����

5HIS�TRANSFORMS�FROM�ONE�PICTURE�TO

ANOTHER�USING�THE�LAST�NUMBER�TO�

DETERMINE�THE�EFFECT�OF�THE�FADE
�THAT�

IS�TO�SAY�HOW�THE�TRANSFORMATION�

OCCURS��5HE�BEST�NUMBERS�TO�CHOOSE�

ARE�ODD�NUMBERS�WHICH�ARE�NOT�

DIVISIBLE�BY��
�STRANGE�BUT�VERY�TRUE��

5RY�OUT�A�FEW�NUMBERS�WITH�THIS�

PROGRAM�

LE?PQNA��
'B�$�����2DAJ�#@EP�
*K=@�'BB�$��H
'B�1?NAAJ�5E@PD�����2DAJ�(�
0#8�&ENAO�#HOA�0#8�*KSNAO�
1?NAAJ�-LAJ���1?NAAJ�(�
5E@PD��1?NAAJ�&AECDP��1?NAAJ�(�
!KHKQN�0#8
1?NAAJ�-LAJ������������*KSNAO�
1?NAAJ�"EOLH=U�� 	 	 ��������
1?NAAJ�-LAJ������������*KSNAO�
1?NAAJ�"EOLH=U����������

0AI�'JEPE=HEOA�O?NAAJO�
1?NAAJ��� ��1?NAAJ�2K�$NKJP�(�
�� ��%AP�.=HAPPA@�� ��(�
1?NAAJ�2K�$NKJP���
1?NAAJ�2K�$NKJP���
$H=OD�-BB�
"K

1?NAAJ��� �� 'JLQP�(�
�#JPAN�ABBA?P���#

'B�#��
!HO���1?NAAJ���
�LLA=N���2K���#

#J@�'B�
*KKL

&ACH�TIME�YOU�ENTER�AN�EFFECT�THE�

BLANK�SCREEN� IS�ACTED�UPON�REVEALING�

THE�SCREEN�BELOW��0,
�SO�IThS�NOT�A�

VERY�SMOOTH�CROSSFADE
�BUT�WHAT�DO�

YOU�WANT�FOR�YOUR�MONEY �7ALUE �*hLL�

BE�LOOKING�AT�SOME�MORE�

PRESENTATION�EFFECTS�AND�TECHNIQUES�

NEXT�TIME
�BUT�UNTIL�THEN�LEThS�TAKE�AN�

EXCITING�FIRST�LOOK�AT� :LR��(*.


#�17�.#�17
:ES
�YOU�HEARD�RIGHT
� :LR��(*.��
AND�FROM�THE�SHORT�TIME�*hVE�HAD�TO�

PLAY�WITH�THIS�BETA�COPY�IT�LOOKS�REALLY�

VERY�GOOD��5HE�IDEA�BEHIND�THIS�NEW�

VERSION�OF�THE�PROGRAM�IS�THAT�NEW�

USERS�OR�KIDS�CAN�GET�A�GRIP�ON�".04�

WITHOUT�A�LOT�OF�THE�VERY�TECHNICAL�

STUFF�GETTING�IN�THE�ROAD�� ��ISNhT�JUST�
A�CUT�DOWN�VERSION
�ALTHOUGH�IT�

FEATURES�ABOUT�����COMMANDS�

INSTEAD�OF�THE�USUAL�����OR�SO�� *TS�

MAIN�OBJECTIVE�IS�NOT�TO�BE�SMALLER
�

BUT�EASIER
�HENCE�THE�NAME��5HE�

MAIN�CHANGE�YOU�NOTICE�RIGHT�AWAY�IS�

THAT�THE�EDITOR�HAS�CHANGED�QUITE�A�

LOT
�AND�IT�NOW�LOOKS�A�LOT�MORE�LIKE�

8ORKBENCH����
�ALTHOUGH�WHY�

EVERYONE�DOES�THIS�*�DONhT�REALLY�

KNOW�� *T�DOES�LOOK�NICER
�ALTHOUGH�

THE�FUNCTIONALITY�OF�THE�SCREEN� ISNhT�

ALTERED�MUCH�FOR�ALL�THE��%�EFFECTS�

AND�COLOUR�CHANGES��5HE�REASON�FOR

6��� ��,ATP
4EAS����QPK�4EAS�-J�
$=@A���2K����� 1?NAAJ�( $ � � $ O A H � � 1 A H A ? P �=�(

5HE�";MS��GIM�BOB�EDITOR�IS�PART�AND�PARCEL�OF�THE�MAIN�SYSTEM��/O�MESSING�

AOUND�LOADING�THE�PROGRAM�IN�SEPARATELY
�THE�BOB�EDITOR�CAN�BE�FOUND�AS�AN�

OPTION�ON�ONE�OF�THE�";MS��GIM��MENUS

� C F � � + '% � �1&-..#0�\ � '113#� ���M��.0'*� � � ��



THE�COSMETIC�CHANGE�IS�TO�BE�MORE�

APPEALING�TO�KIDS
�APPARENTLY
�BUT�*�

CANhT�SEE�THAT�MYSELF��#UT�THEN�AGAIN�

*hM�NOT�A�KID�SO�HOW�SHOULD�*�KNOW 

5HE�MOST�MAJOR�OMISSION�

COMPARED�WITH�".04�IS�THE�

EXCLUSION�OF�"."-
�ONE�OF�THE�KEY�

ANIMATION�TOOLS�IN�THE�".04�ARSENAL��

5HIS�IS�MORE�THAN�COMPENSATED�FOR�

BY�THE� :LR��(*. �5UTOR
�WHICH�IS�A�
MOST�ADVANCED�PROGRAMMING�TUTOR�

*hVE�EVER�SEEN��5HE�5UTOR�FEATURES�

THREE�WINDOWS��ONE�FOR�YOUR�".04�

CODE
�ONE�FOR�VARIABLES�AND�

EXPRESSIONS�WITH�THEIR�VALUES
�AND�

FINALLY�A�WINDOW�WITH�YOUR�PROGRAM�

OUTPUT��5HE�PROGRAMS�EXECUTE�LINE�BY�

LINE�SO�YOU�CAN�SEE�ALL�THE�PROGRAMhS�

IMPORTANT�LITTLE�PLACES�WHILST�IT�IS�

ACTUALLY�RUNNING
�MEANING�NOT�ONLY�

CAN�YOU�TRAP�BUGS�BUT�YOU�CAN�ALSO�

SEE�HOW�YOUR�PROGRAM�WORKS��5RIFFIC��

5HE�5UTOR�IS�ABLE�TO�RUN�AT�DIFFERENT�

SPEEDS�TOO
�SO�YOU�CAN�SLOW�IT�

DOWN�TO�SEE�IT�ALL� IN�ACTION
�OR�

SPEED�IT�UP�TO�REAL�TIME�TO�CHECK�IT�

ALL� LOOKS�0,�

#ECAUSE�IT�IS�A�BEGINNERSh�

PROGRAM�IT�WON�T�ALLOW�YOU�TO�RUN�THE�

MASTER�EITHER
� IT�MAKES�A�WORKING�

COPY�FOR�YOU�BEFORE�YOU�BEGIN��0NCE�

IThS�ALL�SET�UP�YOU�HAVE�THREE�DISKS
�

ONE�MASTER�PROGRAM�DISK
�ONE�

TUTORIAL�DISK
�AND�ONE�EXAMPLES�DISK��

5HE�EXAMPLES�ARE�MANY�AND�VARIOUS
�

COVERING�ALL�MANNER�OF�USEFUL�UTILS�TO�

SHOW�HOW�".04�COPES�WITH�

PROGRAMMING�iPROPERj�PROGRAMS�

-IKE�".04�%ISK
�FOR�EXAMPLE
�WHICH�

IS�A�SORT�OF�DISK�UTILITY�PROGRAM�LIKE�

.$� �OR�� BL D( : L M> K> T�AL��"�LOT�OF�
OTHER�UTILS�ARE�BOLTED�ON�TO�THE�MAIN�

SYSTEM
�RATHER�THAN�BEING�SEPARATE�

".04�PROGRAMS
�SO�THE�BOB�EDITOR�

	THERE�ARE�NO�SPRITES�IN�".04
�IS�A�

MENU�OPTION�RATHER�THAN�A�PROGRAM�

YOU� LOAD��"NOTHER�SNAPPY�OPTION�

WHICH� :LR��(*. �HAS�OVER�
CONVENTIONAL�".04�IS�THE�ABILITY�TO�

LOAD�. HNG= MK: <D> K�AND�) H BL> MK: < D> K �
TYPE�TUNES
�USING�THE�5RACK-OAD�

COMMAND��5HIS�IS�GOOD�NEWS�TO�

EVERYONE�EXCEPT�THE�PEOPLE�WHO�ARE�

WRITING�LIBRARIES�TO�MAKE�".04�DO�

THIS�

"NOTHER�TYPE�OF�PROGRAM�TO�BE�

INCLUDED�IN�THE�PACKAGE�IS�A�PROGRESS�

TESTER��5HIS�IS�A�QUIZ�TO�SEE�HOW�WELL�

YOU�ARE�DOING�IN�YOUR�QUEST�TO�LEARN�

".04
�BY�ASKING�YOU�QUESTIONS�AND�

LOGGING�YOUR�ANSWERS�� *F�YOU�PASS�A�

CERTAIN�STAGE�YOU�GET�A�DIPLOMA�ON�

SCREEN��5HIS�IS�ANOTHER�BIT�OF�ZIPPY�

DESIGN�FOR�THE�YOUNGER�USER
�AND�IS�

SURE�TO�GO�DOWN�WELL�WITH�THEM�

0N�THE�UPSIDE� :LR��(*. �IS�
PROBABLY�A�FORETASTE�OF�WHAT�WE�CAN�

EXPECT�WITH�THE�NEXT�MAJOR�REVISION�OF�

".04
�".04������0BVIOUSLY�THE�

DESIGN�IS�NOT�BY�ACCIDENT
�AND�IF�YOU�

ADDED�"."-�AND�SPRITES�TO� :LR �
�(*. �IT�WOULDN�T�BE�THAT�DIFFERENT�
FROM�THE�REAL�THING��#OTH�".04���

AND� :LR��(*. �WILL�ONLY�RUN� IN��.B�

"MIGAS
�WHICH�IS�ONE�THING�THAT�WILL

MAKE�A�FEW�PEOPLE�A�BIT�CROSS��.IND�

YOU�ANYONE�WHO�S�STILL�ONLY�RUNNING�A�

����.B�MACHINE�WILL� RUN�INTO�THIS�SORT�

OF�THING�ALL�THE�TIME�BY�NOW��"ND�NEW�

"MIGAS�ALL�HAVE��.B�ON�THEM
�SO�NO�

WORRIES�THERE��8ATCH�THIS�SPACE�FOR�

FURTHER�DEVELOPMENTS�

0N�THE�DOWNSIDE
�THE�MANUAL�

HAS�A� ?N GGR �CARTOON�CHARACTER�TO�
APPEAL�TO�THE�KIDS
�AND�IT�S�WRITTEN�BY�

?N GGR �WRITER�.EL�$ROUCHER
�WHO�ALSO�*�
SEEM�TO�RECALL�DESIGNED�THE� ?NGGR �
CHARACTER�AND�WROTE�THE� ?NGGR �
MANUAL�FOR�THE�4AM�$OUPE��)MM�

*hM�NOT�CONVINCED�THAT�THIS�APPROACH

REALLY�WORKS
�AND�SOME�KIDS�AND�

OLDER�BEGINNERS�MIGHT�FIND�THIS�SORT�

OF�THING�A�BIT
�WELL
�CHILDISH�FOR�THEM��

#UT�THE�CONTENT�IS�0,
�AND�IN�SPITE�OF�

MY�POKING�FUN�AT�.R�$ROUCHER�S�STYLE
�

HE�HAS�A�DONE�A�NICE�JOB�ON�THE�

MANUAL
� IT�BEING�EASY�TO�READ�AND

APPLY��	)E�WROTE�+ BF :G B: �AND��>NL �
 Q�( :<A BG: �FOR�THE�4INCLAIR�
4PECTRUM
�SO�HE�CANhT�BE�ALL�BAD�


*�HAVE�TO�SAY�THAT�THIS�IS�ONE�OF�

THE�BEST�BEGINNERSh�PROGRAMMING�

LANGUAGES� *hVE�EVER�SEEN��5HE�DOCS�

ARE�READABLE�AND�NICELY�PRINTED
�THE�

PROGRAM�EASY�TO�USE�AND�THE�5UTOR

PROGRAM�THE�MOST�POWERFUL�PROGRAM�

UTILITY�FOR�A�SMALL�SYSTEM�EVER�

DEVISED�

5HIS�IS�THE�FIRST�TIME�A�LANGUAGE�

HAS�BEEN�USED�TO�CREATE�A�PROGRAM�

TO�TEACH�PEOPLE�HOW�TO�USE�THE�

LANGUAGE�ITSELF
�AND�IThS�A�VERY�WELL�

DESIGNED�PIECE�OF�$OMPUTER�"IDED�

5EACHING�� i*hM�CONVINCED�IThS�A�MAJOR�

CONTRIBUTION�TO�ROAD�SAFETYj
�AS�A�

CERTAIN�HIGH�RANKING�EX�POLICEMAN�

WAS�ONCE�PAID�TO�SAY
�AND�QUITE�RIGHT�

TOO�� *F�YOU�WANT�TO�LEARN�".04�FAST�

THEN�GET�THIS�PACKAGE�WITHOUT�DELAY�

�+-1��"�3."�2#
5HE��(*.��� �* ; C>< M�( H=> E> K�� BLD �
� 
� �HAS�SOME�GREAT�NEW�OBJECTS�ON�

IT��5HE�NEW�0.�DISK�IS�ESSENTIALLY�THE�

SAME�AS�ITS�PREDECESSOR
�BUT�WITH�

THE�ADDITION�OF�SOME�NEW�OBJECTS�FOR�

YOU�TO�USE�IN�YOUR�OWN�PROGRAMS��0,�

SO�THERE�WAS�QUITE�A�FEW�ANYWAY
�

NOW�THERE�S�EVEN�MORE�

0F�THESE�NEW�OBJECTS�ONE�OF�THE�

MOST�INTERESTING�IS�THE�IDEA�OF�USING�

gINSIDE�OUT��BLOCKS�

#LOCKS�THAT�HAVE�BEEN�TURNED�

INSIDE�OUT�BY�USING�THE�GROUP�SIZING�

TOOL�ARE�DISPLAYED�WITH�ONLY�gINVISIBLEh�

FACES�DRAWN��5HIS�IS�WHAT�YOU�WOULD�

SEE�IF�YOU�WERE�INSIDE�THE�BLOCK��/EW�

OBJECTS� �1UNT��AND�gSUMMER@HOUSEh�

IN�THE�EXAMPLES�DISK�USE�THIS�EFFECT�

@LKQFKRBA�LK�M>DB� ���

1MCHA��)�(�,;LN� �
��AROUND�AND�ANIRRU� ��"."-�IS�PERFECT�FOR�THIS�JUST
USING�THOSE�COMMANDS�.�AND�"
� BUT�OBVIOUSLY�IT�NEEDS�
SOME�KIND�OF�CONTROL�STRUCTURES�TO�MAKE�THIS�APPROACH�
MORE�FLEXIBLE
�SO�THIS�MONTH�WELL� LOOK�AT�THE�USE�OF�
��VARIABLES�AND�MORE�COM� S��8O�MENTIONED�+UMP
AND��US�� LAST�TIME
� BUT�WHAT�OTHER�FORMS�OF

SCREEN�AROUND��5HE�REPEAT�OF�THE�EFFECT�IS�HANDLED�WITH�A�
LAUNCH�OF�LOOPS
� ALL�FOLIO�� JGH�TO�A�BUNCH�OF
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IS�ACTIVATED
�SO�YOU�CAN�TYPE�h"MAL�0FF�� IF�YOU�WANT�TO��
TO�STOP�THE�MOVEMENT�� 'AST�ISN�T�IT� SO� �
MAKE�TL� MAND
AND�THEN�THROWING�IN�THE�"MAL�0FF�

ROUTINE�A�GREAT�NUMBER�OF�TIMES��#ECAUSE�"MAF�IS� ��
�� ��

RATHER�THAN� �� 4EE�IF�YOU�<L� RAM�TO
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";MS��GIM�5UTOR�IS�ONE�OF�THE�MOST�ADVANCED�TUTORIAL�PROGRAMS�ABOUT��

'EATURING�THREE�WINDOWS
�SO�YOU�CAN�KEEP�AN�EYE�ON�YOUR�CODE
�VARIABLES�AND�

OUTPUT
�THE�TUTOR�CAN�EVEN�RUN�AT�DIFFERENT�SPEEDS�MAKING�LIFE�A�LOT�EASIER
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��A�4TANLEY�4TREET�
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/#�1LEASE�WRITE�CHEQUE�GUARANTEE�CARD�NUMBER�ON�THE�

REVERSE�OF�CHEQUE�TO�ENSURE�SAME�DAY�CLEARANCE�	CHEQUES�

WITHOUT�CARD�NUMBER�SUBJECT�TO����DAY�CLEARANCE


$ALL�INTO�OUR�SHOWROOM�FOR�A�FAST�AND�

FRIENDLY�SERVICE�

3ETAIL�2UERIES������������

"#*'4#07�!&�0%#1

�f ^�����FOR�ORDERS�LESS�THAN�^����
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 '� YEAR�GUARANTEE�GIVING�

FREE�COLLECTION�AND�DELIVERY�

SHOULD�A�FAULT�OCCUR



� ) + /

�)+/�$CHNM�;H>�0CJM
&VERY�MONTH�*�W ILL�BE�PRINTING�".04�HINTS�AND�PROGRAMS�FROM�MY�OWN�SOURCES�AND�FROM�YOU�THE�READERS�� *F�YOU�

HAVE�ANY�HINTS�AND�TIPS�	PREFERABLY�ACCOMPANIED�BY�YOUR�LISTING�ON�A�DISK
�YOU�WANT�TO�SEND�ME
�SEND�THEM�TO��1HIL�

4OUTH
�".04�"CTION
�"MIGA�4HOPPER
����.ONMOUTH�4TREET
�#ATH
�"VON
�#"���#8��0R�YOU�CAN�E�MAIL�ME�ON�

$*9���SNOUTY!CIX�COMPULINK�CO�UK
�5ELECOM�(OLD������.*,����
�5HE�%IRECT�$ONNECTION���UADLL��!DIRCON�66$1

l �)EREhS�A�BIGGIE��"�FILE�CONVERTER�FROM�"TARI�45�

/&0$HROME�FILES�TO�*''
�WRITTEN�BY�5ERRY�.ANCEY�

5HE�PROGRAM�DISPLAYS�ANY�FILE�FROM�A�/&0�FORMAT�

AND�YOU�CAN�THEN�SAVE�IT�INTO�*''�USING�THE�4AVE�*FF�

FUNCTION� IN�DIRECT�MODE��/ICE�FOR�CONVERTING�GRAPHICS�

FROM�A�4504�PROGRAM�FOR�USE�IN�".04��0R�ANY�

"MIGA�PROGRAM�
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l �0NE�OF�THE�BIG�CRITS�OF�".04�FROM�iSERIOUS��

PROGRAMMERS
�IS�THAT�YOU�CANhT�LEAVE�A�BLANK�LINE�

BETWEEN�SECTIONS�OF�THE�PROGRAM��"S�YOU�KNOW�".04�

ALWAYS�CLOSES�UP�SPACES
�AND�THE�COMMON�SOLUTION�

FROM�".04ERS�IS�TO�TYPE�A� FOR�A�3&.�STATEMENT�IN�THE�

LINE��#UT�REAL�PROGRAMMERS�CANhT�COPE�WITH�THIS��	:OUhD�

HAVE�THOUGHT�THEYhD�HAVE�BETTER�THINGS�TO�DO�
�*N�FACT�YOU�

CAN�FIT�A�SPACE�IN�AN�".04�PROGRAM�IF�YOU�REALLY�WANT�TO
�

AND�IThS�VERY�SIMPLE��"LL�YOU�DO�IS�PRESS�THE�TILDE�KEY
�THE

SYMBOL
�AND�VOILA��5HE�TILDE�SYMBOL�VANISHES�WHEN�

YOU�PRESS�RETURN
�AND�THE�LINE�STAYS�BLANK��5HIS�DOESN�T�

AFFECT�THE�FUNCTIONING�OF�YOUR�PROGRAMS�AT�ALL
�AND�IF�IT�

KEEPS�THE�SERIOUS�PROGRAMMERS�HAPPY
�IT�KEEPS�ME�

HAPPY��)O�HO�

l �5HE�4PLERGE�ROUTINE�IS�A�POPULAR�EFFECT
�AND�*hVE�BEEN�

LOOKING�ALL�OVER�FOR�SOMEWHERE�THAT�DEMONSTRATES�IT��

8OULDN�T�YOU�KNOW�IT
�GOOD�OLD�1ETER�)ICKMAN�KNEW�HOW�

TO�DO�IT�AIL�THE�TIME��	$HECK�OUT�THE�REVIEW�OF�THE�CURRENT�

ISSUE�OF�� EE�� ;H N M��(*. �WHILE�YOUhRE�AT�IT�

5HE�ROUTINE�COPIES�ONE�SCREEN�TO�ANOTHER�AND�POURS�

IT�IN�AT�THE�TOP
�SO�THE�SCREEN�BUILDS�ITSELF�UP�FROM�THE�

BOTTOM�VERY�FAST��"N�EXCELLENT�ROUTINE�AND�ONE�WORTH

ADAPTING�FOR�YOUR�TITLE�SCREENS�ETC��/ICE�ONE
�1ETE��0H�

YES
�AND�OF�COURSE�COMPILING�IT�MAKES�IT�EVEN�FASTER��/O�

REALLY
�YOU�D�BE�SURPRISED�HOW�CERTAIN�TYPES�OF�ROUTINE
�

ESPECIALLY�"."-�ONES
�ARENhT�FASTER�WHEN�COMPILED��#UT�

THIS�ROUTINE�IS�BECAUSE�'�CHECKED�IT�
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l �:OU�MAY�HAVE�BEEN�BROWSING�YOUR�".04�MANUAL�AND�

TRIED�TO�USE�WHAT�IT�SAYS�TO�BE�TWO�USEFUL�FUNCTIONS
�

NAMELY�

8INDOW�'ONT�

-LIST

WHICH�SO�THE�BOOK�HAS�IT�ARE�USED�IN�".04��8ELL
� IF�

YOUhVE�TRIED�TO�USE�THESE�COMMANDS�YOUhLL�KNOW�THEY�

DONhT�WORK
�AND�THEREhS�A�GOOD�REASON�FOR�THIS��5HE�

COMMANDS�ARENhT�PART�OF�THE�".04�LANGUAGE��5HE�

REASON�BEHIND�THIS�IS�THAT�THE�ORIGINAL�".04�MANUAL�

WAS�BEING�WRITTEN�AT�THE�SAME�TIME�AS�THE�PROGRAM
�

AND�THE�PROGRAM�CONTINUED�TO�BE�RE�WRITTEN�IN�FACT
�EVEN�

AFTER�THE�BOOK�WAS�FINISHED��4O�PERHAPS�THESE�

COMMANDS�WERE�INTENDED�TO�BE�IN�THE�PROGRAM
�BUT�NOT�

*NCLUDED�AT�THE�LAST�MINUTE��4O�IThS�NOT�YOUR�FAULT�THAT�

THESE�COMMANDS�DON�T�WORK����THEY�DON�T�WORK�ON�

:GRHG> YL�MACHINE�

BNMSHMTDC�EQNL�O@FD���

*N�SUMMERJIOUSE�TWO�CUBES
�ONE�

REGULAR�AND�THE�OTHER�INSIDE�OUT�HAVE�

BEEN�GLUED�TOGETHER�TO�YIELD�AN�

OBJECT�WITH�AN�OUTSIDE�AND�AN�INSIDE��

4URFACE�DETAIL�WINDOWS�IN�THE�REGULAR�

CUBE�LET�YOU�SEE�INSIDE��"�FURTHER�

BLOCK�HAS�BEEN�PLACED�INSIDE��'OR�ALL�

OF�THIS�TO�WORK�CORRECTLY�THE�BLOCK�

NUMBERS�ARE�IMPORTANT�

5HE�EXAMPLE�OBJECT�gWITHINh�

DEMONSTRATES�ANOTHER�EFFECT�CALLED�

DOUBLE�NESTING
�WHICH�IS�A�VARIATION�

ON�THIS�THEME��"S�WITH�

SUMMER@HOUSE
�THE�ORDER�IN�WHICH�

THE�BLOCKS�ARE�GLUED�TOGETHER�IS�VITAL�

5HE�DISK�ALSO�FEATURES�DETAILS�OF�

SOME�INTERESTING�UNDOCUMENTED�5D�

$OMMANDS�SUCH�AS�THE�ONE�TO�

DEFINE�THE�ORDER�OBJECTS�ARE�DRAWN��

2@�.NEKNEPU�J�L

WHERE�N���0BJECT�NUMBER�AND�P���

0BJECT�DRAWING�PRIORITY

5HIS�ALLOWS�YOU�TO�SPECIFY�THE�ORDER�

IN�WHICH�OBJECTS�ARE�DRAWN�BY�THE��%�

SYSTEM�� *N�OTHER�WORDS�OBJECTS�THAT�

ARE�DRAWN�FIRST�APPEAR�IN�FRONT�OF�

OTHER�OBJECTS��5HE�COMMAND�MAKES�

SOME�INTERESTING�SPECIAL�EFFECTS�

POSSIBLE�

.NEKNEPU�L� 0BJECT�DRAWING�ORDER

�� %RAW�THE�OBJECT�IN�THE

NORMAL�WAY�	BY�DEPTH
�

�� � %RAW�THE�OBJECT�IN

FRONT�OF�ALL�OTHER�

OBJECTS�WITH�A�LOWER�

PRIORITY

� � � %RAW�THE�OBJECT

BEHIND�ALL�OTHER�

OBJECTS�WITH�A�HIGHER�

PRIORITY�

#Y�DEFAULT�OBJECTS�HAVE�A�PRIORITY�OF�

���/OTE�THAT�IF�TWO�OBJECTS�HAVE�NONb

ZERO�PRIORITY�THE�ONE�WITH�THE�HIGHEST�

PRIORITY�WILL�BE�DRAWN�FIRST�	IN�FRONT
�

5HE�OTHER�UNDOCUMENTED�FEATURE�

IS�5%�4&5�$0-063�WHICH�SETS�A�

SPECIFIED�OBJECT�BLOCKhS�COLOUR�

COMBINATION
� LIKE�SO�

2@�1AP�!KHKQN�J�>�?

WHERE�N���0BJECT�NUMBER
�B���#LOCK�

NUMBER�AND�C���$OLOUR�COMBINATION�

CODE�OF�THE�BLOCK�	SAME�AS�IN�0.
�

5HIS�COMMAND�IS�THE�LANGUAGE�

EQUIVALENT�OF�0.�S�COLOUR�COMBIb

NATION�TOOL�DESCRIBED�IN�THE��%�

MANUAL�� *T�SETS�THE�COLOUR�

COMBINATION�CODE�OF�THE�SPECIFIED�

BLOCK�

7ALID�COLOUR�NUMBERS�RANGE�FROM

&�TO���
�COLOUR�COMBINATIONS�&�TO�'( �
ARE�THE�SAME�AS�IN�0.
�COLOUR�

COMBINATIONS�������ARE�NEW��"N�OUT�

OF�RANGE�COLOUR�CODE�WILL�BE�

TRUNCATED�TO�THE�NEAREST�VALID�CODE�

WITHOUT�CAUSING�AN�ERROR�

�+ '%� �1&-..#0�\ � '113#� �� � \ ��.0'*� � � � �
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� ) + /

�%�OBJECT�MODELLING�TAKES�A�TURN�FOR�THE�

BETTER���HERE�A�BLOCK�HAS�BEEN�TURNED�

INSIDE�OUT�AND�GLUED�TO�ANOTHER�CUBE�

WHICH�GIVES�THE�EFFECT�OF
�YES
�ONE�BLOCK�

INSIDE�ANOTHER�ONE�

$ONTACT�&UROPRESS�4OFTWARE�FOR�

FURTHER�INFORMATION�CONCERNING�THE�

0.�DISK�UPDATE�

2-2�**7��+-1
5HE�NEW�ISSUE�IS�FINALLY�OUT
�AND�

CONTAINS�A�SUBTLE�BLEND�OF�HINTS�

AND�TIPS
�PLUS�FEATURES�ON�/EW�1%�

AND�-ICENSEWARE
�A�REPORT�ON�THE�

RECENT�8ORLD�OF�$OMMODORE�4HOW
�

 :LR��FHL��1ROGRAMMING�)INTS�AND�

)ELP
�.USIC�AND�4OUND�)INTS
�

(RAPHICS�AND�'ILES�ON�%ISK
�AND�

3EVIEWS�OF�+ K>A BL MH KB< � !NG�+:<D��
/><AGH� .G: BE�� �R:=HGB: �� ->OH EN MBHG ��
'H<DL�� &>RL�� �  G>F B>L�AND�OF�
COURSE�!NG�. <AHH E��


'OR�MORE�INFORMATION�ABOUT�

SUBSCRIPTIONS�TO� /HM: EER ��(*.��WRITE�
TO��5OTALLY�".04
���1ENMYNYDD�

3OAD
�1ENLAN
�4WANSEA�4"���&)�

�**�� -32��+-1
*SSUE���OF�THIS�BRILLIANT�".04�

MAGAZINE�IS�OUT�NOW
�CONTAINING�

ARTICLES�BY�ALL�YOUR�FAVOURITE�".04�

EXPERTS
�PLUS�THE�CUSTOMARY�GAGGLE

5HIS�MONTH�

WEhVE�GOT�PART�TWO�OF�

3ICHARD�(ALEhS�TUTORIAL�

ON��%�USING�".04
�AN�

ARTICLE�ABOUT�&UROPRESS�

4OFTWARE�REVEALING�THE�

SECRETS�OF�HOW�".04�IS�

PRODUCED�WITH�SOME�

NATTY�PREVIEWS�OF�THINGS�

TO�COME�FROM�".04
�

(ARY�4YMONS�GOES�

DEEPER�INTO�USING�

ASSEMBLY�LANGUAGE�WITH�

".04
�AND�,YLE�3EES�

GOES�INTO�THE�FINE�POINTS�

OF�SCROLLING�A�SCREEN�

AROUND
�AS�IN�THE�

FAMOUS�& B<D �* ??

.!��5&�2�1�2&�2�
0H�DEAR
�OH�DEAR��"PPARENTLY�

'RANCOIS�-IONET�THE�PROGRAMMER�OF�

".04
�AND�ITS�PREDECESSOR�4504
� IS�

WORKING�ON�A�1$�VERSION�CALLED�1$04�

*�HAVE�BUT�ONE�QUESTION��WHY 

"#(��43�!*�+."-5,
4ANDRA�4HARKEY�OF�%EJA�7U
�THE�

PREMIER�".04�LICENSEWARE�HOUSE
�

HAS�TOLD�ME�THAT�SHE�WONhT�BE�

ACCEPTING�ANY�MORE�PROGRAMS�WHICH�

ARE�SIMPLY�COMPILED��6NLESS�THE�

AUTHORS�SUPPLY�THE�SOURCE�ON�THEIR�

DISKS�THEY�WONhT�BE�ACCEPTED�INTO�THE�

LIBRARY�ANY�MORE��5HE�REASON�IS�

SIMPLE
�IF�PEOPLE�DONhT�SUPPLY�CODE

FOOTIE�GAME�

5HE�MAIN�

THRUST�OF�MOST�

OF�THE�LETTERS�IS�

WHEN�IS�����
GOING�TO�DO�A�

PIECE�ON�iHOW�

TO�WRITE�AN�

ENTIRE�GAMEj 

1ETE�IS�CLEARLY�

A�LITTLE�

STUMPED�BY�

THIS��#UT�IN�THE�

END�HE�SAYS�

HEhLL�DO�IT
� IF�

ENOUGH�PEOPLE�

WRITE�IN�AND�TELL�

HIM�THEYhD� LIKE�

TO�SEE�IT�� 	5HIS

IS�A�@H H = �IDEA
�1ETER��%O�IT
�DO�IT�
�
5HE�QUALITY�OF�ISSUE���IS�UP�TO�AND�

BEYOND�THE�PREMIER�ISSUE
�WITH�BAGS�

MORE�ACTUAL�STUFF�TO�TYPE�IN�AND�A�LOT�

OF�NEWS�STORIES�DIRECT�FROM�".04�

$ENTRAL�� *�CANhT�REALLY�RECOMMEND�

.�TOO�HIGHLY
� IF�YOUhRE�SERIOUS�

ABOUT�".04�� *F�YOUhD�LIKE�MORE�INFO

"NOTHER�PICTURE�WHICH�COMES�WITH�THE�

"MOS��%�0BJECT�.ODELLING�DISK��5HIS�

ONE�S�FOR�THE�5REKKIES�THOUGH�

 +*�0� "+.#!0
0B?��)+/�=IH@?L?H=?�IH��%4	�QBC=B�;FNBIOAB�CM�
HIQ�QCNBION�'?P�$;FF�@IL�NB?�L?;MIHM�JL?PCIOMFS�
MN;N?>	�CM�MNCFF�AICHA�;H>�B;M�G;HS�JLIAL;GM�;H>�
FINM�I@�BCHNM�;H>�NCJM�@IL�;FF��)+/�OM?LM�
&ICH��%4�<S�>C;FFCHA�NB?CL�PIC=?�FCH?�;H>�;MECHA�

@IL�>?N;CFM�IH�
��� ��
��������FN?LH;NCP?FS�DOMN� FIA�
IH�NI�
��� ��
� �����;H>�B;P?�SIOL�=L?>CN�=;L>�;N�
NB?�L?;>S�

OF�HINTS�AND�TIPS
�NEWS�STRAIGHT�FROM�

THE�HORSEhS�MOUTH�AND�NOT�TO�

MENTION�COPIOUS�LISTINGS��1ETER�

)ICKMAN�DOES�A�FINE�JOB�OF�%51ING�

THE�THING�ON�HIS�"MIGA
�AND�HEhS�

STARTING�TO�GET�SOME�MAIL�TOO�

ABOUT�A�SUBSCRIPTION�TO�� EE�� ;HN M�
�(*.��WRITE�TO��1ETER�)ICKMAN
�� EE�
� ;HN M��(*.��%EPT�"4
����$LEVERLY�
&STATE
�8ORMHOLT�3OAD
�-ONDON�8���

0-9��%ONhT�FORGET�TO�SAY�WHERE�YOU�

READ�ABOUT������WILL�YOU 

THEN�NOBODY�CAN�SEE�HOW�CLEVER�YOU�

ARE�AND�HOW�YOU�DID�WHAT�YOU�DID�

5HE�AIM�OF�THE�LIBRARY�HAS�ALWAYS�

BEEN�TO�SUPPORT�PROGRAMMERS
�NOT�

DEMO�COLLECTORS��5HE�PROGRAMS�CAN�

STILL�BE�ANYTHING�YOU�LIKE
�WITHIN�

REASON
�BUT�UNLESS�YOU�SUPPLY�SOURCE�

CODE
�YOUhRE�OUT�ON�YOUR�EAR��(OOD�

FOR�YOU
�4ANDRA�

�+-1�."�1!#,#
/OT�MUCH�TECHNICAL�STUFF�AROUND�THIS�

MONTH
�ALTHOUGH�4ANDRA�OF�".04�1%�

TELLS�ME�SHEhS�GOT�SOME�HOT�NEW�

STUFF�DUE�IN�ANY�SECOND��5WO�THINGS�

WHICH�STOOD�OUT�WERE�A�PAIR�OF�VERY�

PROFESSIONAL�GAMES
� />MKBL�AND�+BG@��
+HG@��WHICH�AS�WELL�AS�BEING�NOT�BAD�
GAMES�ARE�VERY�GOOD�DEMOS�OF�WHAT�

".04�CAN�DO�IN�THE�RIGHT�HANDS
�AND�

YOU�CAN� READ�THE�SOURCE�TOO�AS�THIS�

IS�INCLUDED�

/>MKBQ�IS�A�VERSION�OF�THAT�POPULAR�
3USSIAN�ARCADE�GAME
� />MKBL ��WRITTEN�
BY�5����
�THE�COLLECTIVE�NAME�FOR�

3ICHARD�-EVY
�1ETER�#ARRETT
�5ED�

8HITTON�AND�"NDREW�)OPPER��"BOUT�

TIME�TOO�FOR�A�GOOD�VERSION�OF�THIS�

GAME
�AND� IT�IS�GOOD
�ALTHOUGH�A�LITTLE�

SLOW��:OU�CAN�COMPILE�IT�FOR�MORE�

PEP�IF�YOU�WANT�TO
�AND�*�DID


ALTHOUGH�THIS�MAKES�SOME�OF�THE�

FASTER�MODES�A�BIT�MORE�TAXING��5HE�

PROGRAM�IS�O>KR�PROFESSIONALLY�
PRESENTED�AND�IS�A�GOOD�EXAMPLE�OF�

HOW�TO�PRODUCE�A�FINISHED�AND�

POLISHED�PIECE�OF�SOFTWARE�

+BG@�+HG@�BY�3AYMOND�8EBB�IS�

BASED�ON�THE�FIRST�EVER�COMPUTER�

GAME
�WRITTEN�ALL�THAT�TIME�AGO�BY�

"TARI��5HIS�PROGRAM� IS�AN�OBJECT�

LESSON�IN�HOW�TO�CODE�AN� IDEA�SIMPLY�

AND�QUICKLY
�AND�THEN�REVAMP�IT�WITH�

GRAPHICS�TO�MAKE�IT�LOOK�NICE��

0BVIOUSLY�THE�AUTHOR�IS�NO�ARTIST
�BUT�

THIS�ONLY�GOES�TO�SHOW�THAT�LITERALLY�

ANYONE
�WHATEVER�THEIR�SKILLS
�CAN�

USE�".04�TO�CREATE�THE�PROGRAMS�

THEY�WANT�TO�USE��"LTHOUGH�BOTH�THE�

+BG@�+HG@�AND�/>MKBQ �
T � PROGRAMS�WERE�SENT�

DIRECTLY�TO�ME
�THE�1%�

VERSIONS�OF�THEM�

SHOULD�BE�IN�THE�".04�

LIBRARY�BY�THE�TIME�YOUR�

READ�THIS�

"NYWAY�AS�*�SAID�

BEFORE�A�FEW�

INTERESTING

DEVELOPMENTS�ON�THE�

LICENSEWARE�SCENE
�BUT�

NONE�*�CAN�TALK�ABOUT�

THIS�MONTH
� *hM�AFRAID��

4EE�ME�NEXT�TIME�FOR�

THE�LATEST�NEWS�

)#4',�&�**�0'.
*� CANhT�LEAVE�WITHOUT�

MENTIONING�THAT�,EVIN�

)ALL
�".04�EXPERT�AND�

COLUMNIST�WAS�

TRAGICALLY�KILLED�ON�HIS�

MOTORCYCLE�ON�THE��TH�

OF�+ANUARY��,EV�WAS�A�

KEEN�".04ER
�AND�VERY�

MUCH�iONE�OF�THE�LADSj�ON�$*9��)E�

RAN�THE�".04�CONFERENCE�ON�$*9�AND�

ALSO�WROTE�THE�+h".04�COLUMN�IN�+EFF�

8ALKER�S�+".�MAGAZINE��)EhLL�BE�

SORELY�MISSED��*�THINK�EVERY�".04�

USER�WILL�JOIN�ME�IN�CONVEYING�OUR�

CONDOLENCES�TO�HIS�FAMILY��#YE�,EV
�

AND�THANKS�FOR�EVERYTHING�� � 
� � � � � � � � � �

/$+,,%*#� (%/0
�+-1
�3@�47�A4E3;@76�8CA?�JAFC�

>A53>�DEA5=;DE�AC�8CA?�

�FCABC7DD�)A8EH3C7�

�FCAB3��AFD7���6>;@9EA@�&3C=�

#355>7D8;7>6�

)!������&�

�����������

�+-1�."
)A8EH3C7�3@6�>;57@D7H3C7�>;=7�

)BC;E7�.�3@6��*7IE�53@�47�

A4E3;@76�8CA?�

�7<3�,F�)A8EH3C7���#%)�&�� ";4C3CJ�

��� &3C=�(A36��-;93@�

-$������

P� ����������
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50�
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%�
/EW�$%�30.�%RIVE�FOR�YOUR�
"����"����1LUS�WITH���'REE�

$%hS�0/-:�^������

%

%*".0/%�57� .ONITOR�
5HE�BEST�AVAILABLE�^����*/$�7"5��
03�0/-:�^���� WHEN�PURCHASED�
WITH�A�COMPUTER�

*
! - + . 3 2 # 0 � 1 7 1 2 # + 1 � *2"

�.B
3". $� �� �.B

3".
5)&�$"3500/�$-"44*$� 1"$,�

".*("� ����1-64

$0.13*4

-EMMINGS
�
$APTAIN�1LANET
�
#ART�4IM\�

�T�%ELUXE�1AINT�ILL�
H�"LL�".*("�
FEATURES
�.OUSE�ETC�

PSON��
�AINT�)I�
STANDARD�
%USE�ETC�

*7�Y���
�� */$� 7"5

0R�WITH������.K�**�.ONITOR�
��'���1ROMOTION

�+-:� ^������� */$� 7"5� �

8&�$"//05�#&�#&"5&/�
0/�13*$&

�.B� 1AC, � �.B
3".� D IAM O ND � 3".

$-"44*$�1"$,�

".*("� ����1-64

-EMMINGS
� #ART�4IMPSON
�
$APTAIN�1LANET
� %1AINILLL
�

ALL�".*("�STANDARD�FEATURES�

0/-: ^������ */$�7"5
0R�WITH������.K�**�.ONITOR�

��' *� �1ROMOTION

0/-:� ^�������IN C � V A T

�.B
3". $� � �

)0.&�0''*$&�1"$,�

".*("� ����1-64
$0.13*4*/(

�.B
3".

�
�7�7

-EMMINGS
�$APTAIN� 1LANET
�#ART��
�%ELUXE�1AINT�***����"LL�".*("�STANDARD� FEATURES
�

� � � ��� .OUSE�ETC�
F I L L � � �� ������
�� 5HE�)OME�0FFICE�,IT

4EIKOSHA���1IN�PRINTER

0/-:�^�������*/$� 7"5

0R�WITH������.K�**�.ONITOR�
����'���1ROMOTION

*F� ����� +L������R
0/-:� ^�������*/$� 7"5

8&�$"//05�#&�#&"5&/�
0/� 13*$&�

"DD�^������FOR�A�COLOUR�PRINTER�

�.B
3". 1" $ ,

#64*/&44�1"$,

�.B
3".

".*("� ����1-64
$0.13*4*/(
60.)i � 1 � " �

-EMMINGS
�$APTAIN�1LANET
�#ART�4IMPSON��
q%ELUXE�1AINT��������"LL�".*("�STANDARD� FEATURES
�

.OUSE�ETC�
* L L L L L � �� LIFE
5HE�)OME�0FFICE�,IT�

�
)IGH�2UALITY�0,*����1IN�PRINTER

0/-:� ^�������*/$� 7"5

0R�WITH������.K�**�.ONITOR�
��'���1ROMOTION

0/-:� ^�������*/$� 7"5

8&�$"//05�#&�#&"5&/�
0/� 13*$&�

"DD�^������FOR�A�COLOUR�PRINTER�

�.B
3". 1" $ ,�? * 4

&7&3:5)*/(�#65�5)&�
,*5$)&/�4*/,�1"$,

".*("� ����1-64
$0.13*4*/(

-EMMINGS
�$APTAIN�1LANET
� #ART�4IMPSON�
�%ELUXE�1AINT�***�

��"LL�".*("�STANDARD� FEATURES
�.OUSE�ETC�
�

.OUSEMAT
�%UST�$OVER
�+OYSTICK
�
��X�����%ISKS
� �� %ISK�STORAGE�BOX


***
�4HADOW�0F�5HE�#EAST�**
�$AR�7UP�
ON
�9ENON� **
�#ACK�5O�5HE�'UTURE� **
�

$ADAVER
�-INE�0F�'IRE
�5EENAGE�.UTANT�/INJA�
5URTLES
�4T�%RAGON�

0/-:� ^������� */$�7"5
0R�WITH������.K�**�.ONITOR�

��'���1ROMOTION

0/-:� ^�������*/$�7
8&�$"//05�#&�#&"5&/�

0/� 13*$&

�.B
3". 1" $ ,

$"15"*/�%*".0/%h4�
%�*�:�� 1"$,

�.B
3".

$OMPRISES�THE�$ARTOON�$LASSIC�1ACK�AND�
A�CHOICE�OF�	��GAMES�FROM�THE�FOLLOWING�LIST�

%ATASTORM
�(RAND�.ONSTER�4LAM
�,ID�(LOVES
�
1OWERPLAY
�37'�)ONDA��4HUFFLEPUCK�$AFE
�
4OCCER
�5OWER�0F�#ABEL
� %UNGEON�2UEST��

&MOTION
� 4PEEDBALL� **
� 4HADOW�0F�5HE�#EAST� **
�
$ARV�6P
�$ORPORATION
� 9ENON� **
�#ACK�5O�5HE�

'UTURE� **
�$ADAVER
�-INE�0F�'IRE
�5EENAGE�.UTANT�
/INJA�5URTLES
�45��%RAGON
�(AZZA� **��(UNSHIP
�

+UDGE�%REDD
�.AN�6NITED
�/ETHERWORLD
� 1REDATOR� **
�
%OUBLE�%RAGON� **
�5OYOTA�$EFICA�(5�3ALLY�

3ICK�%ANGEROUS� **�� 6LTIMATE�(OLF�

0/-:� Î ������ */$�7"5
0R�WITH������.K�**�.ONITOR

0/-: ^��� */$�7"5

1ERSONAL�$ALLERS�0/-:�
/OT�"VAILABLE�FOR�.AIL�0RDER

�2EB�3!�F5>2DBB5(�?J
8"/5�:OU�5O�. � RR�"7#37�
n41�$�*"6�. �".
�8)04���5 O # � L5
=S � L B � IVV"VCE� �4 6 3 & ��5) " 5 �& 7 & 3 �
�

7OU�l4��0,��5�F3O.
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% * " . 0 / % 30$5&$�4LIMLINER�"� 5065�OIA�OUU
FOR�A�NEW�"MIGA������ =: �

FOR�ONLY�^������� = =

&XTERNAL�%RIVE�
'OR�5HE�".*("�
0/-:�^�����

$"15"*/� %*".0/%�4�����&953"4�1"(&
"--� 13*$&4� */$-6%&� 7"5

30$5&$�130%6$54
)ARD�%RIVE�'OR�"�����
SIMPLY�THE�BEST�IN�OUR�OPINION
&XTERNAL�HARD�DRIVE�WITH�STREAMLINE�PLASTIC�CASING�FOR�PERFECT�TIT�TO�
"�����"UTOBOOT���"UTOCONFIG� WITH�,ICKSTART�����AND�ABOVE��
4UPPORTS�UP�TO��� *%&�)ARD�%RIVES�����4$4*� %RIVES�OR�DEVICES�WITH�
THE�4$4*� &XTERNAL�1ORT�� &XPANDABLE�TO��.B�4*..S�MEMORY�WITH�
�.B
��.B�INCREMENTS��&XTERNAL�POWER�ADAPTOR�UNIT�INCLUDED��
(AMES�4WITCH�TO�DISABLE�)%%�AND�MEMORY�OR�DISABLE�)%%�ONLY�
FOR�FULL�GAMES�COMPATIBILIY��2UIET���RELIABLE�OPERATION�WITH�COOLING�
FAN�� 6SER�FRIENDLY�INSTALLATION���EASY�UPGRADE�

30$)"3%� )"3%�%3*7&4�'03�:063�".*("

�.B�3OCHARD� *%&�$ARD� 0K� ^���
�.B�3OCHARD� *%&�$ARD� �.B� ^���
�.B�3OCHARD� *%&�$ARD� �.B� ^���
�.B�3OCHARD� *%&�$ARD� �.B� ^���
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���.B�2UANTUM�)ARD�%ISK��.B� ^���
���.B�2UANTUM�)ARD�%ISK��.B� ^���
���.B�2UANTUM�)ARD�%ISK��.B� ^���
���.B�2UANTUM�)ARD�%ISK��.B� ^���

"LL�3OCHARD�DRIVES�AND�CONTROLLER�CARDS�
COME�WITH�A���YEAR�WARRANTY
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6LTRA4LIM�3OCLITE� ^������
4LIMLINE�3OCTEC� ^������
$%57�%3*7&� ^������
".*("�INTERNAL� FLOPPY
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��.A� 0/-:�[�������
���.A�0/-:�[������
1ERFECTLY�MATCHED� IN�COLOUR���STYLE�TO�THE�".*("�
���P�� ���MS�ACCESS�DRIVE�� ���HIGH�DRIVE�BY�
2UANTUM�� 3OOM�FOR�UP�TO��.B�OF�3".� �
EXPANSION��$UT�0FF�SWITCH�FOR�GAMES� �
&XPANSION� h.INI�4LOT��� &XTERNAL�4$4*�PORT�
%EDICATED�146�AND�FAN����YEARS�FREE�
WARRANTY�� "DD�^������PER�EXTRA��.B�3".
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�.B ^������
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�.B ^������
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)IGH�3ES�����COLOUR� ^���� )IGH�3ES�����COLOUR� ^�����
.ICROWAY�'LICKER�'IXER� ^���� $#.�'LICKER�'IXER� ^����
1)*-*14������.KLL�COLOUR�MONITOR�
�'���PROMO�AND�FREE�LEAD���%UST�COVER� ONLY�^���

16#-*$�"//06/$&.&/5
%ID�YOU�GET�'���WITH�YOUR������.KLL�MONITOR�THIS�
$HRISTMAS � *F�NOT
�YOU�MAY�HAVE�GOT�AN� IMPORTED�
MONITOR
�WHICH�DOES�NOT�CONFORM�TO�THE�6�,��

ELECTRICAL�SAFETY�STANDARDS��$APTAIN�%*".0/%
� IN�HIS�
ENORMOUS�GENEROSITY
�ADVISES�YOU�TO�TAKE�BACK�YOUR�

MONITOR�TO�THE�UNSCRUPULOUS�DEALER�WHO�GREY�
IMPORTED� IT�AND�EITHER�INSIST�ON�A�SAFE�MODEL�OR�COME�
TO�A�RETAIL�%IAMOND�STORE
�WITH�A�PHOTOCOPY�OF�YOUR�
ORIGINAL�PURCHASE�AND�UNTIL�'EB���TH������WE�WILL� LET�
YOU�HAVE�A�GENUINE�6�,��MONITOR�WITH�'���FOR�THE�

SAME�PRICE���
BECAUSE�WE�LOVE�OUR�CUSTOMERS�
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*74� 536.1$"3%4

0/-:�^�����
5HE� *74�5RUMPCARD� IS�THE�TOP�SELLING�4$4*� HARD�DRIVE�CONTROLLER��
3EPRESENTING�THE� LATEST�IN�TECHNOLOGY�DIRECTLY�FROM�THE�64"
� IT�IS�
THE�ONLY�CONTROLLER�TO�SUPPORT� *#.
�"MIGA�AND�"PPLE�."$�PARTITIONS�
ON�ONE�HARD�DISK�� 5HIS�ALLOWS�YOU�TO� RUN�SOFTWARE�FOR�THE�THREE�
MAIN� HARDWARE�PLATFORMS�ON�ONE�MACHINE�� 0NLY�ONE�COMPUTER�CAN�
DO�THIS�
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'ASTER�%RIVES�FOR-LOWER�1RICES�
26"/56.� *%&
��.B� ^������
���.B� ^������
��:EAR�8ARRANTY
4:26&45
REMOVEABLE�CARTRIDGE�DRIVE
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����30.�
����30.�
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FOR�"���hS�ETC�
FOR��UP�4UPRA�ETC�
/EXUS�(�7�1��3OCHARD�ETC�
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^������
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5HESE�PRICES�DO�NOT� INCLUDE�FITTING��HOWEVER�IF�YOU�DONhT�WANT�TO�FIT�
THEM�YOURSELF�THEN�THIS�CAN�BE�PERFORMED�BY�ONE�OF�OUR�2UALIFIED�
&NGINEERS�AT�ANY�OF�OUR�BRANCHES�

41"3&4�"/%�3&1"*3
*NTERNAL�"����%ISK�%RIVE�^�����
'ATTER�"GNUS�^������FITTED�BY�ONE�O F�OUR�QUALIFIED�ENGINEERS�
$�*�"��CHIPS�^�������"����FIXED� REPAIR�COST�^�����
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45"3�-$������ ^������ /&8�41�����4&*,04)" ^������
45"3�-$���� ^������ 1"/"40/*$�,91����� ^������
45"3�-$��������$0- ^������ 0,*���� ^������
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48*'5�� ^������ 48*'5���9 ^������
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���.� 1RINTER�$ABLE�
���.� 1RINTER�$ABLE�
��.� 1RINTER�$ABLE�
$ENTRONICS�TO�$ENTRONICS�
CABLE�FOR�DATA�BOXES�ETC

.ONITOR�$ABLES
^���� ".*("���$#.������4 ^����
^����� ".*("�� � 1HILIPS������.,�* ^�����
^����� ".*("�� � 1HILIPS������.,�** ^����
^����� ".*("���.6-5*4:/$ ^����
^����� ".*("���57 ^�����

1LEASE�STATE�57�MAKE���MODEL
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)IGH�2UALITY�.ICRO�1ERFORATED�
���GSM� �����SHEETS�OF�TRACTOR�FEED�
���GSM� �����SHEETS�OF�TRACTOR�FEED
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6NLIKE�SOME�OF�OUR�COMPETITORS
� %*".0/%�GUARANTEE�THAT�ALL�OUR�RIBBONS�AND�
ACCESSORIES�ARE�GENUINE�MANUFACTURERhS�PRODUCTS�AND�NOT�OUT�OF�SOME�DREARY
� INFERIOR�
5AIWANESE�SWEAT�SHOP�� 8E�COULD� IMPORT�THAT�SORT�OF�PILE�OF�POO
�BUT�THEN�YOUhD�ONLY�BRING�
IT�BACK�AS�UNSATISFACTORY�AND�WEhD�SPEND�ALL�OUR�TIME�BURNING�IT��4O�WE�MIGHT�AS�WELL�JUST�
SELL�THE�BEST�AND�BE�DONE�WITH� IT�� *ThS�CHEAPER�IN�THE�LONG� RUN�TO�USE�THE�APPROPRIATE�TOOL�FOR�
THE�JOB��8RITE�TO�$APT�� %*".0/%�AT�4OUTHAMPTON�AND�TELL�HIM�WHAT�YOU�THINK�ABOUT�IT�

$*5*;&/�13*/5&3�"$$&4403*&4
���%���K�BUFFER
���%�SEMI�AUTO�SHEET�FEEDER
���%�AUTOMATIC�SHEET�FEEDER
���%�PRINTER�STAND
48*'5���SEMI�AUTO�SHEET�FEEDER
48*'5���AUTOMATIC�SHEET�FEEDER
48*'5���PRINTER�STAND
48*'5��9�PRINTER�STAND
48*'5��9�AUTOMATIC�SHEET�FEEDER
48*'5������K�BUFFER
48*'5����SEMI�AUTO�SHEET�FEEDER
48*'5���� AUTOMATIC�SHEET�FEEDER

48*'5���� PRINTER�STAND
^������ 48*'5���9� AUTOMATIC�SHEET�FEEDER
^������ 48*'5����9�PRINTER�STAND�
^�����
^������ 45"3�13*/5&3�"$$&4403*&4
^������ -$���MONO�PRINTER�AUTO�SHEET�FEEDER
^������ -$���MONO�PRINTER���K�BUFFER
^������ -$������MONO�PRINTER�AUTO�SHEET�FEEDER
^������ -$����COLOUR�PRINTER�AUTO�SHEET�FEEDER
^������� -$������� MONO�PRINTER���K�BUFFER
^������ -$������� MONO�PRINTER�AUTO�SHEET�FEEDER
^������ -$������� COLOUR�PRINTER���K�BUFFER
^������ 9#������� COLOUR�PRINTER�PULL�TRACTOR
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9#�������COLOUR�PRINTER����K�$ENTRONICS�BUFFER� ^�����
9#������� COLOUR�PRINTER�AUTO�SHEET�FEEDER� ^������
9#������� COLOUR�PRINTER�DUAL�BIN�SHEET�FEEDER� ^������
9#������� COLOUR�PRINTER�PULL�TRACTOR� ^�����
9#�������COLOUR�PRINTER����K�$ENTRONICS�BUFFER� ^�����
9#������� COLOUR�PRINTER�AUTO�SHEET�FEEDER� ^������
9#������� COLOUR�PRINTER�DUAL�BIN�SHEET�FEEDER� ^������
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#LACK�INK�CARTRIDGES� ^�����
$OLOUR�INK�CARTRIDGES� ^�� ���
5RANSPARENCY�PAPER����SHEET�PACK� ^�����
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%ISK�%RIVE�0/-:�^�����
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7"5� ? 3 � 7"5
8E�ARE�NOW�OPEN���DAYS�A�WEEK�
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41&&%,*/(�45"/%"3% ^���� +0:45*$,�5&45&3 ^�����
8*5)���(".&4 ^����� ."/5"�3":�"650'*3& ^�����
41&&%,*/(�"650'*3& ^����� .&("�+&5 ^�����
/"7*("503 ^����� .&("%3*7&�+0:1"% ^�����
45*/(3":�45"/%"3% ^����� .*45&3�$3:45"-�45% ^�����
45*/(3":�"650'*3& ^����� .*45&3�$3:45"-�563#0 ^�����
;*145*$,�45"/%"3% ^����� .*45&3�$3:45"-�4&(" ^�����
;*145*$,�"650'*3& ^����� /"7*("503�"650'*3& ^�����
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$0.1&5*5*0/�130�(-0�&953"� ^����� 26*$,+0:���1*-05 ^����
$0.1&5*5*0/�130�45"3 ^����� 26*$,+0:���563#0 ^����
1:5)0/� *�563#0�***�24���' ^���� 26*$,+0:���4�$)"3(&3 ^����
"1"$)&���24��� ^���� 26*$,+0:���461&3#0"3% ^�����
'*()5(3*1���24���' ^���� 45"3�/*/5&/%0 ^�����
."7&3*$,��� 24���' ^����� 45"3�4&(" ^�����
"-1)"�3":�"650'*3& ^����� 46/$0.�7"-6&�1"$,�� ^�����
$0/7&35" ^���� 46/$0.�7"-6&�1"$,�� ^�����
$36*4&3�#-"$, ^����� 4)63&4)05�4&("�4613&.& ^�����
$36*4&3�$-&"3 ^����� 4)63&4)05�45"/%"3% ^�����
$36*4&3�.6-5*$0-063&% ^����� 4)63&4)05�4613&.& ^�����
%&-5"����� ^���� 5&3.*/"503 ^�����
%&-5"��"�"/"-0(6&�".*(" ^����� 563#0�#-"45&3 ^�����
'3&&%0.�$0//�� */'3"�3&% ^����� 563#0�130 ^�����
(".."�3":�"650'*3& ^����� 8"31��� 4&(" ^�����
(6/4)05�(4� ^���� 8*$0�#044 ^�����
(6/4)05�/*/5&/%0����/ ^���� 8*$0�&3(045*$, ^�����
(6/4)05�4&("����4 ^���� 8*$0�3&%�#"-- ^�����
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".*("�%04�*/4*%&���065 ^����� ".*("�4:45&.4�130(�
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".*("�%&4,501�7*%&0 5*14	�7"5
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1ARALLEL
��8AY� 1ARALLEL�%ATA�4WITCH� ^�����
��8AY� 1ARALLEL�%ATA�4WITCH� ^�����
��8AY� 1ARALLEL�%ATA�4WITCH� ^�����

"$$&4403*&4

4ERIAL
��8AY� 4ERIAL�%ATA�4WITCH�^�����

.OUSEMAT�3ED�#LUE�(REY ^���� ��PIECE�PRINTER�STAND ^����

.OUSE�)OUSE ^���� :6�1RINTER�STAND ^�����
�����DISK�DRIVE�CLEANER ^���� 1HILIPS�TILT�AND�TURN
������DISK�DRIVE�CLEANER ^���� .ONITOR�STAND ^�����
"MIGA�DUST�COVER ^���� 57�TUNER�FOR�1)*-*14
1RINTER�COVER �������$#.������4�ETC ^�����

1LEASE�SPECIFY ^���� 1REMIER�.ICROS�$ONSOLE ^�����

. * 4 $ & - - " / & 0 6 4

".*("���1LAYER�"DAPTER ^���� .OUSE�+OYSTICK�&XTENDER
.OUSE�+OYSTICK�4WITCH ^����� $ABLE ^����

'-011:�%*4,4
%*"/.0/%�SELL� IN�EXCESS�OF��
���
����OF� OUR�OWN�HIGH�QUALITY�BRANDED�
DISKETTES��#ECAUSE�OUR�NAME�GOES�ON�THE�DISKS�WE�ENSURE�THAT�THE�QUALITY�
MEETS�OUR�EXACTING�STANDARDS��8E�NORMALLY�SOURCE�4ONY�#ULK�BECAUSE�OF�
THEIR�HIGH�CLIP�RATE��
%UE�TO�OCCASIONAL�SHORTAGES�WE�HAVE�TO�USE�OTHER�MANUFACTURERS�BUT�WE�DO�
MAKE�SURE�THAT�THEY�MEET�OUR�EXACTING�STANDARDS���OUR�REPUTATION�IS�ON�THE�
LINE�AFTER�ALL�
��$LIP�3ATE�IS�THE�AMOUNT�OF�OXIDE�COATING�THAT�A�DISK�CAN�LOOSE�BEFORE�IT�
BECOMES�UNUSEABLE��*T�IS�USUALLY�EXPRESSED�AS�A�PERCENTAGE��.OST�HIGH�
QUALITY�DISKS�HAVE�A�CLIP�RATE�OF�����OR�HIGHER�
%*".0/%�%4�%�%�����5�1�*������
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4TORAGE�#OXES
����CAPACITY
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%ISK�DRIVE�CLEANING�KITS
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^�����
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%UE�TO�THE�WORLD�SHORTAGE�OF� DISKS�WE�ARE�HAVING�TO�PASS�ON�INCREASED�COSTS��� �
�����CLEANING�KITS�FOR�JUST�^�����
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IS�A�TOKEN�GESTURE�WE�ARE�OFFERING
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8HATEVER�YOUR�AGE
�WHATEVER�YOUR�SUBJECT�
��LET�YOUR�COMPUTER�HELP�YOU�LEARN�
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) AVING�READ� LAST�MONTHhS�

COLUMN
�YOU�MAY�WELL� BE�
WONDERING�WHAT�ALL� THE�
FUSS� IS�ABOUT��"FTER�ALL
� IF�

PROGRAMS�CAN�DO�NOTHING�MORE�THAN�
ACCEPT� INPUT
� DO�A�FEW�SIMPLE�
CALCULATIONS�AND� PRODUCE�OUTPUT
�
THEREhS�NOT�MUCH�POINT�TO�THEM�� A�
CALCULATOR�WOULD� BE�MORE�USEFUL�

#UT�PROGRAMS�ARE�MORE�VERSATILE�
THAN� THIS
� AND�ONE�OF�THE�THINGS�THAT�
MAKES�THEM�SO� IS�THE� IDEA�OF�THE�
LOOP�

-001�#"$,�*/�"/(&3
"� LOOP� IS�THE�WAY�IN�WHICH�A�
PROGRAMMER�INSTRUCTS�THE�COMPUTER�
TO�EXECUTE�THE�SAME�SECTION�OF�A�
PROGRAM�MORE�THAN�ONCE��5HE� REASON�
WHY�THIS� IS� USEFUL� IS�AS�FOLLOWS��
COMPUTERS�ARE�FAST��THEY�CAN� PERFORM�
CALCULATIONS�FAR�FASTER�THAN�THE�
AVERAGE�HUMAN�� /EVERTHELESS
� IF�THEY�
ARE�ONLY�GOING�TO� PERFORM�ONE�
CALCULATION
� IT�WOULD� PROBABLY�BE�
QUICKER�TO�DO�SO�BY�HAND�THAN� IT�
WOULD� BE�TO�WRITE
�TEST�AND� RUN� A�
COMPUTER�PROGRAM�TO�DO� IT�� )OWEVER
�
IF�THERE�ARE� LOTS�OF�SIMILAR�
CALCULATIONS�TO�BE�PERFORMED
� THINGS�
START�TO� LOOK�A� LITTLE�DIFFERENT�

*MAGINE�THAT�YOU� NEED�TO�CONVERT�
A�TEMPERATURE�READING�FROM�
$ENTIGRADE�TO�'AHRENHEIT�� *F�YOU�ONLY�
HAD�ONE�READING�TO�CONVERT
�YOUhD�
REACH� FOR�YOUR�PEN�AND�PAPER�	OR�
CALCULATOR�IF�YOU�WERE�SENSIBLE
�AND�
DO�A�QUICK�SUM�� 	5AKE�THE�
TEMPERATURE� IN�$ENTIGRADE
� MULTIPLY�IT�
BY��
� DIVIDE�BY���AND�ADD����TO�THE�
RESULT�
� *F
�ON�THE�OTHER�HAND
�YOU�
WERE� PROCESSING�THE�DATA�FROM�A�
SCIENTIFIC�EXPERIMENT�	AS�WE�ALL�DO�
FROM�TIME�TO�TIME

� AND�YOU� HAD�
SEVERAL� HUNDRED� READINGS
� THIS�COULD�
GET�A�BIT�TEDIOUS�

5HE�ACTUAL� PROCESS�OF�CONVERSION�
IS�THE�SAME�FOR�EACH� READING��5HE�
ONLY�THINGS�THAT�CHANGE�ARE�THE�
VALUES� IN�$ENTIGRADE�AND�THE�VALUES�
IN� 'AHRENHEIT��"�SHORT�SEGMENT
� IN

".*("�4)011&3�l �*446&� ���l �"13*-� ����� \ �\ \ 	

".04
�TO�DO�THE�CONVERSION�
WOULD� LOOK� LIKE�THIS�

$�&0��!#,2�	�
���
�
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	3EMEMBER�THAT�FOR�MOST�OTHER�
#ASICS�THE�HASH�SIGNS�ARE�NOT�
NEEDED�AT�THE�END�OF�THE�VARIABLE�
NAMES�� �THEY�JUST�TELL�".04�THAT�WE�
WANT�THE�VARIABLES�TO�STORE�NUMBERS�
WITH� DECIMAL� POINTS
�� /OTE�THAT
�
WHATEVER�THE�VALUE�HELD� IN�THE�
VARIABLE�$&/5
� THE�CODE�TO�FIND�THE�
VALUE�OF�'")3� IS�THE�SAME�� *N� OTHER�
WORDS
� THIS�SECTION� OF�CODE�COULD� BE�
RE�USED�FOR�EVERY�ITEM�OF�DATA�THAT�
HAS�TO�BE�CONVERTED��8HAT�WE�NEED�
IS� SOME�WAY�OF�TELLING�THE�COMPUTER�
TO�DO�THE�SAME�THING�OVER�AND�OVER�
AGAIN�� �A� LOOPING� INSTRUCTION�

/EEDLESS�TO�SAY
� SUCH�A�THING�
EXISTS�� *N�FACT
� SEVERAL� SUCH�THINGS�
EXIST
� BUT�WEhLL� PROCEED�ONE�STEP�AT�A�
TIME��5HE�MOST�BASIC�VERSION� IS�THE�
(OTO� INSTRUCTION�� 4OME�OF�YOU�MAY�
HAVE�HEARD�HOW�THE�(OTO� INSTRUCTION�
SHOULD� NEVER�BE�USED�BECAUSE� ITS�
USE� IS� BAD�PROGRAMMING�PRACTICE��
8ELL
�YOU� CAN�WRITE�GOOD�OR�BAD�
PROGRAMS�WITH�JUST�ABOUT�ANY�
SELECTION�OF�INSTRUCTIONS
� NOT�JUST�
(OTO��4O� LONG�AS�YOU�ARE�CAREFUL� NOT�
TO�USE�(OTOS�TO� LOOP�ALL� OVER�THE�
PLACE
� CREATING�HORRIBLE
� SPAGHETTI�
MESSES
�YOU� SHOULD� BE�0,�

8HEN�A�COMPUTER�EXECUTES�A�
PROGRAM
� IT�NORMALLY�TAKES�EACH� LINE�
IN�TURN
� STARTING�FROM�THE�TOP�AND�
WORKING�TOWARDS�THE� BOTTOM
�AND�
DOES�WHAT�THE� INSTRUCTION�ON�EACH�
LINE�TELLS� IT�TO�DO��5HE�(OTO�
INSTRUCTION�TELLS�THE�COMPUTER�TO�START�
EXECUTING�A�STATEMENT�ON�A�DIFFERENT�
LINE
� TO�BREAK�THE� LINEAR�SEQUENCE�

&VERY�(OTO�STATEMENT� IS�FOLLOWED�
BY�SOMETHING�CALLED� A� LABEL�� "�LABEL�
IS�SIMILAR�TO�A�VARIABLE�NAME
� EXCEPT�
IT�DOESNhT �REFER�TO�A�VALUE
� BUT�A�
PLACE�WITHIN�THE� PROGRAM�� 'OR�A� LABEL�
TO�BE�OF�USE
� IT�MUST�APPEAR�NOT�ONLY�
IMMEDIATELY�AFTER�A�(OTO�STATEMENT

ALSO
ELSEWHERE� IN�
THE�PROGRAM

FOLLOWED�BY�A�COLON� 	THIS� IS�JUST�
TO� AVOID�CONFUSION�AND� LET�THE�#ASIC�
PACKAGE�KNOW�THAT�IT� IS� IN� FACT�A� LABEL�
AND�NOT�SOMETHING�ELSE
��5HEREhS�A�
CLASSIC�PROGRAM�THAT� IMPISH�
YOUNGSTERS� 	NOT�ME
� *� ASSURE�YOU
�
USED�TO�TYPE� INTO�DISPLAY�COMPUTERS�
TO�CONFUSE�THE�SALES�ASSISTANTS�

#&( */ �
.NEJP��&AHHK�
%KPK� #%',

8HEN�THE�COMPUTER�FIRST�SEES�THE�
LABEL� 	CALLED� #&(*/� IN�THIS�EXAMPLE
�
IT� IGNORES� IT�� *T�COMES�TO�THE� NEXT�
LINE
�WHICH�TELLS� IT�TO�PRINT�OUT�THE�
WORD� gHELLOh� TO�THE�SCREEN��5HIS� IT�
DOES��5HEN�THE�(OTO�STATEMENT�TELLS�
IT�TO�JUMP�TO�THE�AREA�OF�THE�PROGRAM�
LABELLED�#&(*/�� *T�LOOKS�THROUGH�THE�
PROGRAM�AND�FINDS�#&(*/�AT�THE�VERY�
BEGINNING�� *T�THEN�CONTINUES�TO�
EXECUTE�THE� INSTRUCTIONS�FROM�#&(*/�
ONWARDS��5HE�END� RESULT�IS�A�STREAM�
OF�HELLOS� SCROLLING�UP�THE�SCREEN�

'")3&/)&*5��
8E�CAN�NOW�TAKE�THIS�HANDY�LITTLE�
STATEMENT�AND�APPLY�IT
� ALONG�WITH� AN�
*NPUT�AND�A�1RINT
�TO�OUR�SEGMENT�OF�
CODE�TO�CONVERT�FROM�$ENTIGRADE�TO�
'AHRENHEIT�� )EREhS�THE�RESULT�
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5HE�OBSERVANT�AMONG�YOU
�OR�THOSE�
WHO�VE�TYPED�THE� PROGRAM� IN
�MAY�
HAVE�NOTICED� A�SLIGHT�FLAW� IN�THE�
ABOVE�PROGRAM�� IT�DOESNhT �STOP��5HIS�
IS�KNOWN�AS�A�NON�TERMINATING�
ALGORITHM��4INCE�YOU� CAN�ALWAYS�
SWITCH�THE�MACHINE�OFF
� IT�S�NOT�A�
HORRENDOUS� PROBLEM
� BUT�NEITHER�IS�
THE�SITUATION�ENTIRELY�SATISFACTORY�
'EAR�NOT�� THERE�ARE�SEVERAL�WAYS�TO�
STOP�YOUR�LOOPS�GOING�AROUND�FOREVER�

5)&�'03&7&3�8"3
0NE�OF�THE�SIMPLER�METHODS�TO�AVOID�
INFINITE� REPETITION� IS�TO�EMPTY�
SOMETHING�KNOWN�AS�A� gDUMMY�
VALUE���"�DUMMY�VALUE� IS�ONE�WHICH�
WOULD� NEVER�OCCUR�DURING�A�PROGRAMhS�
NORMAL� USE
� BUT� IS�ENTERED� INSTEAD�BY�
THE�USER�	NOT�THE�PROGRAMMER
�TO�
INSTRUCT�A� PROGRAM�TO�STOP��5HE�
ACTUAL�VALUE�OF�THE�DUMMY�VALUE� IS�
DECIDED�BY�THE� PROGRAMMER
� AND�
INCLUDED�AS�PART�OF�THE�PROGRAM�
8HAT�THE� PROGRAM�HAS�TO�DO� IS�TEST�
TO�SEE�WHETHER�A�VALUE� IT�HAS�BEEN�
GIVEN�BY�THE�USER� IS�THIS�DUMMY�
VALUE
� OR
�WHETHER� IT�IS�A� NORMAL�
VALUE�ON�WHICH� IT�IS�SHOULD�OPERATE�

*N�THE�TEMPERATURE�CONVERSION
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PROGRAM
�A�SUITABLE�DUMMY�VALUE�
WOULD�BE������	SINCE� IT hS� IMPOSSIBLE�
TO�HAVE�TEMPERATURES� LESS�THAN���
���$
��8E�NEED�SOME�WAY�FOR�THE�
PROGRAM�TO�CHECK�TO�SEE� IF�ITS� INPUT�
	THE�VALUE�HELD� IN�$&/5
� IS�THE�SAME�
AS�THIS� NUMBER
� AND� IF�SO�TO�STOP�

5HIS�BRINGS�US�TO�THE�AREA�OF�
DECISION�MAKING
�WHICH
� ASIDE�FROM�
THE� LOOP
� IS�THE�PROGRAMMING�TOOL�
WHICH�MAKES�COMPUTERS�SO�VERSATILE��
8E�LL� COVER�DECISION�MAKING�IN�MORE�
DETAIL� NEXT�MONTH�� IN�THE�MEANTIME�
THE�FOLLOWING�SHOULD�GET�YOU� STARTED�

#EFORE�A�PROGRAM�CAN�MAKE�A�
DECISION
� IT�MUST�ASK�A�QUESTION��5HE�
QUESTIONS�MUST�HAVE�YES�OR�NO�
RESPONSES�� *S�THIS� NUMBER�BIGGER�
THAN�THAT�ONE �*S�THIS�WORD�THE�SAME�
AS�THAT � *S�THIS�NUMBER�OTHER�THAN�
ZERO �� �THESE�ARE�ALL� PERMISSIBLE�
QUESTIONS��5HE�EXACT�WAY�IN�WHICH�
THE�QUESTIONS�ARE� PHRASED�DEPENDS�
ON�THE� PROGRAMMING�LANGUAGE�USED�

5HE�ACTUAL�QUESTION�OF�A�DECISION�
STATEMENT�IS�KNOWN�AS�THE�
gCONDITIONh ��5HE�ANSWER�TO�CONDITION�
IS�ALWAYS�EITHER�YES�OR�NO
�OR
� IN�
COMPUTING�TERMINOLOGY
� gTRUEh�OR�
gFALSEh ��"�PROGRAM�CAN�DO�SLIGHTLY�
MORE�THAN�CHECK�WHETHER�A�PARTICULAR�
NUMBER�EQUALS�ANOTHER�� �AFTER�ALL
�
THE�PROGRAMMER�WOULD� KNOW�THIS�
WHEN�WRITING�THE�PROGRAM�SO�THERE�
WOULD�BE�NO�POINT��5HE�ADVANTAGE�
COMES�WHEN�VARIABLES�ARE�USED
�
SINCE�THESE�MAY�HOLD�ANY�NUMBER�

0NCE�AN�ANSWER�TO�THE�CONDITION�
HAS�BEEN�FOUND
� A�BRANCH�OCCURS�
5HE�PROGRAM�CAN�THEN�DO�ONE�OF�TWO�
THINGS
� DEPENDING�ON�THE�ANSWER��
)ERE�S�THE�TEMPERATURE�CONVERSION�
PROGRAM
� BUT�WITH� A�CHECK�FOR�A�
DUMMY�VALUE�
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*N�THIS�CASE
� DEPENDING�ON�THE�
OUTCOME�OF�THE�DECISION�THE�PROGRAM�
EITHER�STOPS�COMPLETELY�OR�IT�CARRIES�
ON�AS�NORMAL�� �EXACTLY�WHAT�WE�
REQUIRED�FOR�OUR�LOOP�� *NSTEAD�OF�
STOPPING
� IT� IS�ALSO� POSSIBLE�TO�MAKE�
THE�PROGRAM�DO�SOMETHING�ENTIRELY�
DIFFERENT
� BUT�WEhLL�GO� INTO�THIS� IN�
MORE�DETAIL� LATER�

015*0/4
5HERE�ARE�SEVERAL�OTHER�WAYS�OF�
ACHIEVING�THE�SAME�EFFECT�� .OST�
MODERN�BASICS�PROVIDE�SPECIALISED�
STATEMENTS�FOR�HANDLING� LOOPS�OF�THIS�
SORT��.OST�PROGRAMMERS�FAVOUR�THESE�
STATEMENTS�BECAUSE� IT�MAKES�THEIR�
CODE�EASIER�TO� READ��BUT�REMEMBER�
ANY�LOOP�STRUCTURE�CAN�BE�CREATED�
WITH�THE�(OTO�AND� *F�STATEMENTS�

0NE�STRUCTURE�SUPPORTED�BY�BOTH

"MIGA�#ASIC�AND�".04� IS�THE�8HILE�
8END�STRUCTURE��5HIS�CREATES�A� LOOP�
WHICH� IS�EXECUTED�8)*-&�A�PARTICULAR�
CONDITION� IS�TRUE��"S�SOON� AS� IT� IS�
FOUND�TO�BE�FALSE
� THE�PROGRAM�
FINISHES�THE� LOOP�AND�CONTINUES�
EXECUTING�FROM�AFTER�THE�8END�	SHORT�
FOR�8HILE�&ND
�STATEMENT�� /OTE�THAT�
THE� *F�STATEMENT�IS�NO� LONGER�NEEDED
� �IT�IS� IMPLIED�AS�PART�OF�THE�8HILE�
STATEMENT�� 6SING�8HILE�8END
�THE�
ABOVE�PROGRAM�CAN�BE�RE�WRITTEN�AS�
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5HE�FIRST�THING�TO�NOTICE� IS�THAT�THE�
CONDITION�COMES�AT�THE�BEGINNING�OF�
THE� LOOP��5HIS�MEANS�THAT�THE�REST�OF�
THE� LOOP�WILL� NOT�BE�EXECUTED� IF�THE�
ANSWER�TO�THE�QUESTION� IMPLIED�BY�
THE�CONDITION� IS�FALSE��:OUhRE�
PROBABLY�WONDERING�EXACTLY�WHAT�THE�
CONDITION� IS��8HAT�ON�EARTH�DOES� g��g�
MEAN �8ELL
�THE� ��g� SYMBOL�MEANS�
gLESS�THANh��8HEN� USED�BY�ITSELF�IN� A�
CONDITIONAL
� IT�GIVES�THE�ANSWER� gTRUEh�
IF�THE�NUMBER�TO� ITS� LEFT� IS�SMALLER�
THAN�THE�NUMBER�TO� ITS� RIGHT
� gFALSEh�
OTHERWISE��5HE� g�g� SYMBOL� 	gGREATER�
THANh
�CHECKS�TO�SEE� IF�THE� NUMBER�TO�
ITS� LEFT�IS� LARGER�THAN�THE�ONE�TO�THE�
RIGHT�� *F�<INB�SYMBOLS�ARE�USED
� AS�
THEY�ARE�HERE
� IT�MEANS� gNOT�EQUAL�TO h
� �IT�ANSWERS� gTRUEh� IF�THE�NUMBER�TO�
THE� LEFT�IS� LESS�THAN�OR�GREATER�THAN�
THE�NUMBER�TO�THE�RIGHT
� BUT�ANSWERS�
gFALSEh� IF�THEY�ARE�BOTH�THE�SAME�

/OTICE�THAT�WE�ARE�CHECKING�THE�
VALUE�OF�$&/5�BEFORE� IT�HAS�BEEN�
GIVEN�ONE��5HE�PROGRAM�S�FIRST� LINE�
TAKES�CARE�OF�THIS�BY�GIVING�$&/5�A�
VALUE�OF�ZERO�� � IThS�NOT�NECESSARY
�
BUT�IT�TIDIES�UP�A� LOOSE�END�

"S�THE�PROGRAM�EXECUTES
� IT�TESTS�
TO�SEE� IF�$&/5�EQUALS�������4INCE� IT�
DOESNhT
� EXECUTION�CONTINUES�AS�
BEFORE
�WITH�THE�USER�BEING�ASKED�FOR�
A�TEMPERATURE� IN�$ENTIGRADE�AND�
BEING�GIVEN�A� RESULT� IN� 'AHRENHEIT��
'INALLY
�THE�8END� STATEMENT� IS�
REACHED��5HIS� INSTRUCTS�THE�COMPUTER�
TO�GO�BACK�AND�START�EXECUTING�FROM�
THE�8END�STATEMENT�� 0NCE�AGAIN�THE�
CONDITION� IS�TESTED�� �DOES�$&/5�
EQUAL����� �4OONER�OR�LATER
� ONCE

THE�USER�HAS�FINISHED�WITH�THE�
PROGRAM
�$&/5�WILL�EQUAL� �����AND�
THE� LOOP�WILL�END�� &XECUTION�WILL�
CONTINUE�FROM�AFTER�THE�8END�
STATEMENT�� *N�THIS�EXAMPLE
�THERE� IS�
NO�MORE�CODE�SO�THE� PROGRAM�STOPS�

*F�YOU�TRY�THIS� PROGRAM�YOUhLL�
NOTICE�AN� IRRITATING�FEATURE�� �WHEN�
YOU� INPUT�THE�VALUE������THE�PROGRAM�
CALCULATES�A�'AHRENHEIT�VALUE�FOR�IT�
BEFORE�STOPPING
� EVEN�THOUGH�THIS�
VALUE�MAKES�NO�SENSE��5HIS� IS�
BECAUSE�$&/5� IS� NOT�CHECKED�
AGAINST�THE�DUMMY�VALUE�UNTIL� ;@N?L�IT�
HAS�BEEN�BOTH� INPUT�AND�CONVERTED�
INTO�'AHRENHEIT
�WHEN�THE�TOP�OF�THE�
LOOP� IS� REACHED�AGAIN�� 'OR�THIS�
PARTICULAR�PROBLEM
� THE�USE�OF�*FS� AND�
(OTOS�PROVIDES�A� NEATER�SOLUTION�

"NOTHER�METHOD
� NOT�NEEDING�
DUMMY�VALUES
�WOULD�BE�TO�DECIDE� IN�
ADVANCE�HOW�MANY�ITEMS�OF�DATA�
WERE�TO�BE�PROCESSED�AND�TO�SET�UP�
A� LOOP�TO�EXECUTE�THAT�NUMBER�OF�
TIMES��5HIS�CAN�BE�ACHIEVED�WITH�
#ASIChS�'OR�/EXT�STATEMENTS�

5HESE�ARE�A� LITTLE�DIFFERENT�FROM�
THE� LOOPS�WE�VE� LOOKED�AT�SO�FAR�� AN�
EXTRA�VARIABLE� IS� USED�AS�A�COUNTER��
5HE�FIRST�PART�OF�THE� LOOP�HAS�TO�SET�
THIS�COUNTER�TO�AN� INITIAL�VALUE�AND�TO�
SAY�WHAT�ITS�FINAL�VALUE�SHOULD�BE�

$KN�����2K���

5HIS�SETS� UP�A� LOOP�TO�BE�EXECUTED�
TEN� TIMES��"S�WITH�ALL� LOOPS
�THE

'OR�/EXT�LOOP�MUST�HAVE�AN�ENDING�

W$KN�����2K����
.NEJP��&AHHK�
,ATP�'

5HE�ABOVE�SEGMENT�OF�CODE�WOULD�
PRINT�OUT�THE�MESSAGE� g)ELLOh� TEN�
TIMES��5HE�FIRST�TIME�THROUGH
� THE�
VARIABLE� *� IS�SET�TO�A�VALUE�OF��
�5HEN�
THE�CODE�WITHIN�THE� LOOP� IS�EXECUTED��
0NCE�THE�/EXT�STATEMENT�IS� REACHED
�
THE�VALUE�OF�*� IS� INCREASED� BY�ONE��
5HE�COMPUTER�THEN�CHECKS�TO�SEE� IF�*�
HAS�GONE�OVER�THE� LIMIT�SET�IN�THE�'OR�
STATEMENT�	��
�� *F�IT�HASN�T
� THE�
PROGRAM�CONTINUES�EXECUTING�FROM�
THE�STATEMENT�JUST�AFTER�THE�'OR�
STATEMENT�� IF�IT�HAS
� EXECUTION�
CONTINUES�FROM�AFTER�THE�/EXT�
STATEMENT�� �HERE�THE�PROGRAM�STOPS�

:OU�CAN� SEE�THE�VALUE�OF�*�
CHANGING�THROUGHOUT�THE� LOOP�HERE�

$KN�����2K����
.NEJP�'�
,ATP�'

*F�YOU�PUT�A�FINAL� g1RINT� *h� STATEMENT�
AT�THE�VERY�END�OF�THE�PROGRAM
�YOUhLL�
NOTICE�THAT�THE� LAST�VALUE� IT�HAS� IS�
���

%URING�THE�FINAL�GO�THROUGH�THE�
LOOP
� *� HAS�A�VALUE�OF�����0NCE�THE�
/EXT�STATEMENT�IS�EXECUTED
� �� IS�
ADDED�TO� *� 	MAKING�IT���
�AND� *� IS�
THEN�CHECKED�TO�SEE� IF�IT� IS�GREATER�
THAN� ���� *T�IS
� SO�THE� LOOP�FINISHES�
AND� *� IS� LEFT�WITH� A�VALUE�OF����

*ThS� NOT�NECESSARY�TO�HAVE�THE�
LOOP�COUNTING�FROM���TO� ���� *T�S�
POSSIBLE�TO�GIVE� *� A�START�VALUE�OF����

$KN������2K����
.NEJP�'�
,ATP�'

/OR�IS� IT�NECESSARY�TO�COUNT�IN� STEPS�
OF����"�HANDY�ADDITION�TO�THE�'OR�
STATEMENT�ENABLES�THE� PROGRAMMER�
TO�SET�ANY�STEP�SIZE� REQUIRED��5HE�
ADDITIONAL�WORD�TO�BE�USED� IS� g4TEPh �

$KN�����2K�����1PAL����
.NEJP�'�
,ATP�'

*ThS� POSSIBLE�TO�COUNT�BACKWARDS�BY�
GIVING�A�NEGATIVE�4TEP�VALUE�� �THE�
4TEP�VALUE� IS�THE�NUMBER�ADDED�TO�
THE� LOOP�	gCONTROLh
�VARIABLE�WHEN�THE�
/EXT�STATEMENT�IS�EXECUTED�� *F�THERE�
IS� NO�4TEP�STATEMENT
�THE�COMPUTER�
ASSUMES�THAT�THE�4TEP�VALUE� IS� ��

"LL�WE� INITIALLY�WANTED�TO�DO�WAS�
EXECUTE�A� LOOP�A�SET�NUMBER�OF�
TIMES�� 'OR�THIS
�THERE�S� NO�NEED�TO�
GET� INVOLVED�WITH�4TEP�VALUES
� NOR�A�
NEED�TO�START�OUR�'OR�LOOP�WITH�ANY�
VALUE�OTHER�THAN� ���)OWEVER
�THERE�
ARE�TIMES�WHEN�THESE�FEATURES�CAN�
COME� IN�USEFUL�� 3EAD�NEXT�MONTHhS�
ARTICLE�TO�UNCOVER�THE�MYSTERY�OF�
ARRAYS�AND�THEIR�CONNECTION�WITH�THE�
'OR�/EXT�LOOP�� $%
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6PGRADE�YOUR�"MIGA�FROM����,�TO��.B�OF�MEMORY�FOR�JUST�^������
41&$*"-�&9$-64*7&�0''&3��

*F�YOU�SUBMIT�YOUR�COMPUTER�TO�OURSELVES�FOR�REPAIR
�ENCLOSING�THIS�
ADVERT�ALONG�WITH�JUST�AN�ADDITIONAL�^��
�WE�WILL�SUPPLY�AND�FIT�A����,�

MEMORY�EXPANSION�AT�NO�EXTRA�COST�
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#ENTLEY�c������ �������

"MIGA�"RTISTS�$LUB����3OUNDHAY�.OUNT
�
-EEDS� -4���%8��"�CLUB�FO R�"MIGA�ARTISTS
�
MUSICIANS�AND�CODERS�FO R�MUTUAL�ASSISTANCE�
AND� PROGRAMMING�DEMOS�� 1IRATES�NOT�
WELCOME�� 'REE�MEMBERSHIP�� $ONTACT�,".�ON�
c����� ������� 
� �PM��PM�

"MIGA�#EGINNERSh�$LUB���� �8HITEHILL� 1ARK
�
-IMAVIDY
� $O�� -ONDONDERRY
� #5���02(��$LUB�TO�
HELP�NEWCOMERS�� #I�MONTHLY�CLUB�DISK
� AND�A�
SMALL� 1%� LIBRARY��.EMBERSHIP�^� �FO R�A�SINGLE�
DISK
�OR�$
�� FOR�EVERY� ISSUE�

"MIGA�)ELPLINE�4ERVICE�%51
� 1%
�
)ELP�PROBLEM �SERVICE�� 'REE�MEMBERSHIP��
#EGINNERS�WELCOME�� 4END� STAMP�FO R�INFO�TO ��(�
,EENAN
� �� �4KIRSA�1*
� (LASGOW�(����&&�

"MIGA�.USICIANSh�$LUB�.EMBERSHIP�GETS�YOU�
A�DISK�WITH� �� � *''�SAMPLES�A�MONTH�FOR����
MONTHS��"LSO�SAMPLE�SERVICE�� .EMBERSHIP�
^�� ��$ONTACT�(AVIN�8YLIE
�(UTHRIE�4TREET
�
$ARNOUSTIE
�"NGUS�

"MIGA�6SERSh�,LUB
�8INDSOR�)OUSE
� �� �$ASTLE�
4TREET
� #ODMIN
�$ORNWALL� 1-����%9��.EETS�
EVERY�'RIDAY�FROM�������PM
�TO �EXPAND�
MEMBERSh� KNOWLEDGE�O F�"MIGA�AND� TO �HELP�
SOLVE� PEOPLEhS�PROBLEMS��$ONTACT�+ACK�5AILING�

"MIGA�6SERS�(ROUP���':-%&�"DVICE�ON�"MIGA
�
TECHNICAL�SUPPORT
�D ISCUSSIONS
�WORKSHOPS
�
TU ITION� ��^ � � �YEAR
�$
�
�MONTHS��$ONTACT�"�
8ILKINSON
� �� �(LEN� &LDON�3D
� -YTHAM�4T�
"NNES
� -ANCS�c����� ��������

"MIGA�7IDEO�1RODUCERSh�(ROUP�.EETS�
QUARTERLY�IN� 4WINDON�� 'OR�INFO�PACK�SEND�4"&�
TO �+�4TRUTTON
���3OCHFORD�$L
� (RANGE�1ARK
�
4WINDON
�8 ILTS�4/��
"#�c����� ������� �

"MIGA�8ITHAM�6SERSh�(ROUP��� �)IGHFIELDS�
3D
�8ITHAM
� &SSEX�$.�� �-8��5IPS�AND� #ASIC�
PROGRAMS�� ,�"NDERSON�� ����� � �������

"MIGAHOLICS�$LUB� 'REE�MEMBERSHIP��0WN�
DISK�MAGAZINE�� 'OR�FURTHER�INFORMATION�CONTACT�
,EVIN� #RYAN�c������������� �&XT���� �OR����
8OLFE�$RES
�$HARLTON
� -ONDON�4&���54�

"MIGAMANIA�2UARTERLY�NEWSLETTER�	TIPS
� ADVICE�
ETC

� QUALITY�1%
� DISCOUNT�HARDWARE
� SOFTWARE�
AND� ACCCESSORIES
� FREE�ADVICE��"NNUAL�
MEMBERSHIP�FEE�^� �� $ONTACT�4�(REEN
� ��4T�
-UKES�8ALK
� )AWKINGE
� ,ENT�$5��� �&'

"MOS�1ROGRAMMER�$LUB�'REE�MEMBERHSIP
�
SWAP�".04� PROGRAMS�AND�1%
� DISK�MAGAZINE�
AND� HELP�FOR�NEW�USERS��$ONTACT�(ARETH�
%OWNES�1OWELL
�
� #RASSEY�"VENUE
�
#ROADSTAIRS
� ,ENT�$5����%4

".04�1ROGRAMMERSh�&XCHANGE�'REE�
MEMBERSHIP�� 4WAPPING�SOFTWARE�AND� IDEAS��
)ELP�AVAILABLE��+� -ANNG
� ��.AJESTIC�3D
� )ATCH�
8ARREN
� #ASINGSTOKE
� )ANTS�3(����9%

".04�6SER�(ROUP�4WAP� IDEAS
� HELP�ON� ANY�
".04�SUBJECT
� SWAP�1%�AND�OWN�CREATIONS��
$ONTACT�"NDY�� ����� ������

"NDOVER�*$16(�c�3�(EERE����� �������

"NGLESEY�*$16(�.EET�EVERY�.ONDAY�
PM��
�PM� AT�)OLYHEAD�6NEMPLOYED�8ORKERS�$LUB��
"LL� MACHINES�FROM�$���TO�"MIGA��$ONTACT�/ICK�
.ASSEY�a ����� � �������

"VON�.ICRO�$OMPUTER�$LUB�(RAPHICS�AND�
ANIMATION
� BUSINESS�AND�THE�CHANCE�TO �SPEAK�
TO� PROFESSIONAL� USERS��^� � PER�ANNUM��$ONTACT�
3OGER�FO R�MORE� INFORMATION���� � %OWNEND�3D
�
)ORFIELD
� #RISTOL�e ����� ��������

"YR�*$16(�.EETS� AT�3ADIX�5RAINING�$ENTRE
�
8EST�4ANQUHAR�3OAD
�"YR�� $ONTACT�+OHN�4MITH
� ����� � ������ �&XT�����

#ASIC�1ROGRAMMERSh�(ROUP�
��2UEEN�
&LIZABETH�%R
� /ORMANTON
�8EST�:ORKS�8'
�6' ��
&NCOURAGES�THE�USE�O F�#ASIC
�EXCHANGES� IDEAS�
AND� ASSISTS�BEGINNERS�TO �THE� LANGUAGE�� 'REE�
NEWSLETTER�.ARK�#LACKALL� � ����� ��������

$ARDIFF� *$16(�� � *� ,ELLY����� �������

$HAMPION�1%�$LUB�1%�AT���P
� NEWSLETTERS
�
ADVICE
� HELP�AND�MORE�� .EMBERSHIP�^�� ��
$ONTACT�� 4TEVE�1ICKETT
� �� �4OMERSET�$LOSE
�
$ATTERICK
� /�:ORKSHIRE
� %-�� �)&�

$HESTER�LE�4TREET����#IT�$OMPUTER�$LUB
(ROUND� FLOOR�FUNCTION� SUITE
�5HE�$IVIC�$ENTRE
�
/EWCASTLE�3OAD
� $HESTER�LE�4TREET�� $LUB�
MEETS�.ONDAYS�FROM� ���������PM �TO � LOOK�AT�
SOFTWARE
� EXCHANGE�ADVICE�AND� SWAP�TIPS��
$ONTACT�1ETER�.EARS� a ��������� �����

$%57�6SERS�$LUB�&XCHANGING�VIEWS�ON�
SOFTWARE� AND� HARDWARE�� $ONTACT�+ULIAN�
-AVANINI
� ���� 'OURACRES�3D
� /EWALL� (REEN
�
.ANCHESTER�.����&4�

$HIC�$OMPUTER�$LUB�'ULL�DETAILS�WITH� AN�4"&�
TO�45".1
�$HIC�$OMPUTER�$LUB
� 10�#OX����
�
(ERRARDS�$ROSS
� #UCKS��$ONTACT�4TEVE�8INTER�
a ����� ��������

$LUB�"MIGA� .EMBERSHIP�O F�TH IS � NATIONAL�
GROUP�COSTS�^�� �A�YEAR�FO R�1%�SOFTWARE�AND� A�
���HR�TELEPHONE�HELPLINE�SERVICE� 	��������
����
�� 'OR�MORE� INFORMATION�SEND� AN�4"&�TO�
$HRIS� -ONGLEY
� �� #OWES� -EA
� 4HINEY�3OW
�
)OUGHTON� -E�4PRING
�5YNE�AND�8EAR�

$OMP�6�1AL�"USTRALIAN� USER�GROUP�FOR�USERS� IN�
THE�OUTBACK�� /EWSLETTER
� PHONE�HELPLINE
� 1%�
LIBRARY�� .EMBERSHIP�"�����8RITE�TO�$OMP�6��
1AL
� C �O �.%"
� 10�#OX���
� ,NOXFIELD� ����
�
7ICTORIA
� "USTRALIA�

$OMPUTER�$LUB���� -ATON� 3OAD
� )ASTINGS
� &AST�
4USSEX�� ����� ������� �� "����BIT�CLUB�
DEDICATED�TO � BEING�COMPUTER�ENTHUSIASTS�
W ITHOUT�BEING�PIRATES�� .EMBERSHIP�COSTS�^�� �
PER�YEAR
� AND� THE�CLUB�HAS�DISCOUNTS�WITH�
SEVERAL� LOCAL� FIRMS�

$OVENTRY� *$16(�.EETS�ON� THE�FIRS T�
8EDNESDAY�O F�THE�MONTH�� #RING�YOUR�
COMPUTERS�� $ONTACT�+OHN�0RANGE
� ����� ��������

%ISABLED�(ROUP�	*$16(
�$ONTACT�%AVID� #ATE
�
���#EDFORD� 3D
� #OOTLE
� .ERSEYSIDE� -����%/�

%UBLIN� *$16(�.EETS�FORTNIGHTLY�ON� 'RIDAYS�
	EXCEPT�"UGUST
�AT�4T�"NDREWS�$OLLEGE��$OVERS�
ALL� &IRE
� ���PAGE� NEWSLETTER�� %ISCOUNTS�
ARRANGED��$ONTACT�(EOFFREY�3EEVES�c���� �����
����������

%URHAM�1%�$LUB�'REE�1%
� HELP�WITH�"MOS�OR�
GENERAL� PROBLEMS�� .EMBERSHIP�^�� �FOR�
�
MONTHS��$ONTACT�4COTT�)ARVEY
�
��8OOD�7UE
�
4PENNYMOOR
� $O�%URHAM�%-���
3'

&DINBURGH�"MIGA�(ROUP�.EMBERSHIP�^� 
�
INCLUDES�FREE� ADVICE�AND�1%��$ONTACT�/EIL�
.C3EA
� ��� ,INGSKNOWE�3OAD� /ORTH

&DINBURGH� &)����%&�WITH� 4"&�

&DINBURGH� *$16(�$ONTACT�"MIGA�$ENTRE�
4COTLAND� � ��������������

)EREFORD�"MIGA�(ROUP�.EMBERSHIP�FREE
� HELP
�
EXCHANGE�O F�1%�AND�SHAREWARE�� -OTUS�5URBO���
2UAD�1LAYER�$HAMPIONSHIP�� $ONTACT�+OHN�
.ACDONALD
�"LMA�$OTTAGE
�"LLENSMORE

)EREFORD�)3���"5�� ����� �������

IMAGINE�6SERSh�(ROUP�5O�ENCOURAGE�USE�OF�
*MAGINE�AND� OTHER�RAY�TRACERS��"FFILIATED�TO �64�
GROUP��0BJECT�LIBRARY�� .EMBERSHIP�FREE�
$ONTACT�#RIAN�8ALKER
� ���$AMBRIDGE�3OAD
�
/EWTON�$AMBRIDGE�$#���1-�

*NDEPENDENT�$OMMODORE�1RODUCTS�6SERSh�
(ROUP�#IGGIN� )ILL� -IBRARY
� $HURCH�3OAD
� #IGGIN�
)ILL
� ,ENT�� .EETS�MOST�5HURSDAYS�FROM� � ���b
����PM ��5HERE�ARE� LECTURE� NIGHTS�AND�OPEN�
NIGHTS�WHERE�MEMBERS�CAN�GET�HELP�� 4EE� ALSO�
REGIONAL� ENTRIES�� a �+OHN�# ICKERSTAFF�AFTER�
����PM � �������������

,ENT�:OUTH�$OMPUTER�(ROUP�$OMPUTER�FA IR�
VISITS
� PROGRAMMING
�VIDEO�AND�%51�WORK
�
MONTHLY�NEWSLETTER�� ��P�ENTRY�EVENING��
.EETINGS�4UNDAYS�� ��� ����PM�AT�THE�%�#OWEN

:OUTH�CENTRE
� ,INGSNORTH� 3OAD
�"SHFORD
� ,ENT�
5/����-:�� � ����� �������

-EEDS�*$16(�� �3�&YRE����� �������

.ACCLESFIELD� *$16(�.EETS� A T�5HE�)ARLEQUIN�
$LUB
�$HESTERGATE
�.ACCLESFIELD
� EVERY�
5UESDAY�FROM ��� L LP M � �$ONTACT�1ETER�
3ICHARDSON� � ����� �������

.ARITIME�"MIGA�$LUB�.ARITIME�COMPUTING
�
INTERACT�WITH�SEAFARERS�ASHORE�ON�"MIGAS�� 'REE�
MEMBERSHIP�� $ONTACT�$%3� ,�0SEI
�(/�4HIPS�
3EFIT�0FFICE
� �� �3UE�DE� LA� #RETONNIERE
� ����� �
$HREBOURG
� 'RANCE�� � ��� ���������

.ERSEYSIDE� *$16(�c�(�5ITHERINGTON���� �����
����

.ID�5HAMES�*$16(�.EETS�AT�$OX�(REEN�
$OMMUNITY�$ENTRE
� 48�O F�.AIDENHEAD
�ON�THE�
SECOND�5HURSDAY�O F�THE�MONTH�AT�������0PEN�
NIGHTS�AND�SOME�TALKS�� /EWSLETTER�� $ONTACT�
. IKE�)ATT�a ����� ��������

/ORTHERN� *RELAND�"MIGA�6SER�/EWSLETTER
� FREE�
1%� LIBRARY�� 4END�4"&�FOR�FURTHER�INFO��^� �
ANNUAL�MEMBERSHIP�� $ONTACT��4�)AMER
� ���
$REBILLY�3D
� #ALLYMENA
�$O�"NTRIM�#5����%4

/ORWICH�.ASKED�)EROS�1ROGRAMMING
�
GRAPHICS
� SOUND
� SEND�4"&�FO R�INFO�� 'REE�
MEMBERSHIP�� $ONTACT�;ORRO
� ����"YLSHAM�3D
�
/ORWICH
� /ORFOLK�/3��3(�c����� �������

1ENNINE� "MIGA�$LUB����4PENCER�4TREET
�
,EIGHLEY
�8EST�:ORKSHIRE� #%����#6�� 'REE�
MEMBERSHIP
� FREE�ADVICE�AND�A�NEWSLETTER��
$ONTACT�/EVILLE�"RMSTRONG�� ����� ��������

1UBLIC�%OMAIN�6SER�(ROUP�4WAPS�1%�BETWEEN�
MEMBERS
� PROVIDES�ADVICE�AND� REVIEWS�O F�1%��
#ASIC�MEMBERSHIP�FREE
� ADVANCED�^� � PER�YEAR�
FOR�NEWSLETTERS�AND� PRICE� REDUCTIONS��4"&�TO�
���0XFORD�3OAD
�(UILDFORD
� 4URREY�(6 *��31�

4LIM�"GNUS�����#ROCKS� %RIVE
� /ORTH�$HEAM
�
4UTTON
� 4URREY�4.���68��.EET� LAST�5HURSDAY�
O F�MONTH�� 1%� LIBRARY
� ##4
� ADVICE�FROM�"MIGA�
EXPERTS�� $ONTACT�1HILIP�8ORREL�

4OFTWARE�&XCHANGE�4ERVICE��� �#OURNVILLE�
-ANE
� 4TIRCHLEY
� #IRMINGHAM
�8EST�.IDLANDS�
#����+:�� 0FFERS�A�FORUM�FOR�EXCHANGING�OLD
�
UNWANTED�GAMES�FOR�A�SMALL� PRICE�� $ONTACT�
.ICHAEL� 1UN� � ��������� �����

4OLENT� *$16(�.EETS�AT�(&$�"EROSPACE�4PORTS�
AND�4OCIAL�$LUB
�5ITCHFIELD
� )ANTS
� FIRS T�
5UESDAY�O F�THE�MONTH� AT�� �����$ONTACT�
"NTHONY�%IMMER�� ����� ��������

4OUTHAMPTON�"MIGA�/UTTERS�CLUB�ANYTHING�
ANDF�EVERYTHING�TO �DO�WITH�THE�"MIGA��4"&�FOR�
MORE� INFO�TO �%�COLLINS
�
�#ENTLEY�(REEN
�
)AREFIELD
� 4OUTHAMPTON�4����(#

4OUTH�8EST� *$16(�.EETS�SECOND�4UNDAY�O F�
THE�MONTH� AT�2UEENS�"RMS�)OTEL
� $HARMOUTH
�
%ORSET
� A T���AM�� #RING�YOUR�COMPUTERS�� 4OME�
TA LKS�� � � 1�.ILES����� �������

4TEVENAGE�*$16(�.EETS�A T�)ERTFORD�3OAD�
$OMMUNITY�$ENTRE
� 4TEVENAGE
� LAST�'RIDAY�O F�
THE�MONTH� AT�����PM ��$ONTACT�#RIAN�(RAINGER
� ����� ��������

8ARPDRIVE�	FRIENDS�OF�"MIGA
�"MIGA�HELP�LINE
�
1%� LIBRARY
� BI�MONTHLY�DISK�MAG
�FREE�DRINKS
�
COMPETITIONS�AND� INFOSHEET��^�� �A�YEAR�
$ONTACT�#�4CALES� ��� �#URTON�"VE
� #ALBY
�
%ONCASTER�%/���##�� ����� �������

8ATFORD� *$16(�-ONG�STANDING�CLUB�WITH�
FRIENDLY�ATMOSPHERE�� .EETS�TH IRD�8EDNESDAY�
O F�THE�MONTH
� ����PM �4T�5HOMAS�$HURCH� )ALL
�
8ATFORD��.EMBERSHIP�^�� ��$ONTACT�.ARK�1RYOR
� ����� ������� �

8$414"��)ELP�AVAILABLE�� 1%�DISK�OF�YOUR�
CHOICE�AND� NEWSLETTER�EVERY�MONTH�� 1%�AT�^� ��
.EMBERSHIP�FEE�^�� �� 'OR�INFORMATION�CONTACT�
"�+AMIESON� � ����� �������

8EST�3IDING�*$16(�$ONTACT�,EVIN�.ORTON�e �
���� ��������

8IGAN� *$16(� e �#�$ASWELL� ���� ��������

8REXHAM�%ISTRICT�$OMPUTER�$LUB�1%
� LIBRARY�
O F�BOOKS
� EQUIPMENT� LOAN�� L0 P �TO �JO IN
� PLUS�
��P�TO �GET�IN�� )ELD� IN� .EMORIAL� )ALL
�8REXHAM�
EVERY�5HURSDAY
� ����PM��$ONTACT�1AUL� &VANS

�� 'FORDD� &LFED
� 3HOSNESI
�8REXHAM
�$LWYD�
--��� �-6�
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LCABN�NI�L?@OM?�?HNLC?M�

#LIOJ� H ;G ? ������������������������������

�IHN;=N� H;G?������������������������� �
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�M " L CGC
/ O W � C O M P LE TE � W ITH �
��0NE�.B�OF�CHIP�3".�EXPANDIBLE�TO � ���.B�OF�3".� IN�TOTAL
� �5HE�NEW�,ICKSTART�����
��8ORKBENCH�����
��#UILT�IN�BATTERY�BACKED�REAL�TIM E�CLOCK
��/EW�IMPROVED�USER�FRIENDLY�MANUALS
5HIS� PACK� ALSO� COMES� WITH� -EMMINGS
� 	THE� ONLY� GAME� EVER� TO� GET� A� �����
RATING�
� 5HE�4IMPSONS
� $APTAIN� 1LANET�AND� %ELUXE� 1AINT� �� THE� INCREDIBLE�
PAINT�AND�ANIMATION�PACKAGE�PLUS�MOUSE�AND�MODULATOR

$&�-��������$&�����*�&'!$#

N O W � O N L Y
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0 / - : � ^ � � �� � � SEE � 1 " ( & � �

63�"3D�
�		�$:B@�
�/@3�>/19

NOW �COM P LE TE �W ITH �TH E �LA TEST������, ICKS TA RT�
CH IP �AND�8 O RKB E NCH ������TH E � I�����1LUS���

5HE�#ASE�PACK�IS�THE�IDEAL�UPGRADE�MACHINE�FOR�THOSE�WANTING�
TO� UPGRADE�FROM�THEIR�PRESENT�"MIGA����

IHFS�X������

"M IGA������1 LUS�#USINESS�� �
&NTERTA INMENT�4OFTWARE�PACK

5HE�SAME�SPEC
�AS�THE�BASE�PACK�BUT�WITH�%ELUXE�1AINT��
�1LATINUM�8ORKS�
	THE�BEST� INTEGRATED� PACKAGE�AVAILABLE�FOR�THE�"MIGA

�)OME�"CCOUNTS
�
1UZZNIC
�&LF
�5OKI�PLUS�THE�LATEST�"MIGA�'ORMAT�5IPS�BOOK�	�����COMPATIBLE
�
AND�+OYSTICK

MNV�NMKX�[�������
NQ� [������

W ITH � ����4%*�COLOUR� M ON ITO R�	6, �4PEC�
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5HE�"����%ELUXE�IS�AN�UPRATED�VERSION�OF�THE�"����1LUS
*�INCORPORA TING� THE� 1HOENIX� 30.� SHARER� W ITH � ���� CHIP� BECAUSE� SOME� O LDER�
*�SOFTWARE� W ILL� NO T� RUN� ON� THE� NEW�"���� 1LUS�� 5HE� "���� %ELUXE� HAS� BEEN�
*�DEVELOPED�W ITH �A�BU ILT�IN�30.�SHARER�SO�YOU�CAN�CHOOSE�TO �RUN�E ITHE R�, ICKSTART�
J � ���� O R ������M A K IN G �IN C O M P A T IB I L I T Y �P RO B LE M S �A �TH IN G �O F �TH E �P A S T ��5HE�
*�%ELUXE� ALSO� $OMES� COMPLETE� W ITH � THE� $ARTOON� $LASSICS� SOFTWARE� PACK�

ONLY�^������
OR�^�������FOR���.B�VERSION

0 B ? ��G CA; � ��

�  ? FOR? � CM�;H� ;>P;H=?>�P?LMCIH �

I@�NB? � MN;H>;L> � �G CA; � %/

� ,FOM
INCORPORA TING �THE � FAMOUS�1HOENIX�30.� SHARER�AND� ���� , ICKSTA RT�30.� CHIP��"S�
W ITH � THE� "���� %ELUXE
� THIS� ENABLES� YOU� TO � SW ITCH� BETWEEN� THE� OLD� AND� NEW�
OPERATING�SYSTEM� TO � ACCOMMODATE� O LDE R� SOFTWARE� THA T�CAN� ONLY� RUN� ON� THE� ����
OPERATING�SYSTEM�

ONLY�^�������FOR�BASE� PACK�VERSION� OR�
^�������FO R � THE � ����� SOFTWARE� PACK�VERSION

(�̂ (�7 �( � ��!
�-�5 ��-���? � �� 
X � � � � � � ��f��� �� C�
�� %�9 � ���!� � \� f V��DK � ��� ,� ��� N�
�� D

I L � = L � =�� �. ARI� 

��
� �� ��7��0 �*

F���� F 8  C Q
* � 8E�STOCK�THE�BEST�NAME�IN�"����1LUS�3".�EXPANSIONS�5HESE�HIGH�QUALITY�3".�MODULES�WILL�TAKE�YOUR�
�� "���1LUSUPTO�.B�OF�CHIP�3".�WITHOUT�INVALIDATING�YOUR�WARRANTY


6NPOPULATED��������������������������������ONLY�̂ �����
1OPULATED�TO����,��ONLY�̂ ������
\�1OPULATED�TO�*�.B����ONLY�̂ �����

#ECAUSE�SOME�OLDER�SOFTWARE�WILL�NOT�RUN�ON�THE�NEW������OPERATING�SYSTEM�1HOENIX�
HAVE�DESIGNED�A�HIGH�QUALITY�30.�SHARER��3ECOGNISED�AS�BEING�THE�BEST�ON�THE�MARKET
�
THIS�30.�SHARER�FEATURES�A�FLEXIBLE� RIBBON�CONNECTION�SO�THAT�IT �CAN�BE�POSITIONED�
ANYWHERE�WITHIN�YOUR�"����1LUS�

 IH�N�<?�@IIF?>�<S�=B?;J� FIQ�KO;FCNS�;FN?LH;NCP?M�
NI�,BI?HCR	�NL?;N�SIOL��GCA;�NI�NB?�<?MN��

ONLY�^�����
�FF�.ELBKFU�MOLAR@QP�@LJB�@LJMIBQB�TFF �E�>�CRII���VB>O�OBMI>@BJBKQ�T>OO>KQV
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/EARLY� ALL� THE� PRODUCTS� WE� SELL� ARE� ON� DEMO� AT� OUR� SHOW� ROOM�� " T� 'IRST� $HOICE� WE�
MAKE� A� PO IN T� O F� KNOWING� OUR� PRODUCTS� BEFORE� PUTTING� THEM � ON� SALE�� "LTHOUGH
� DUE�
TO � TIM E�CONSTRAINTS�AND�THE�SHEAR�VOLUME�O F�NEW�PRODUCTS�THIS� IS� NOT�ALWAYS�POSSIBLE� �

" L ? ? � ? F �C P ? L S �I H �;����J L I >

7 �

������� ( ��������������"�

����������������������
�������� ��������������

O = N M � � �

�IGGI>IL?� SH;GC=� 0IN;F� 2CMCIH
* �$OMPLETE�W ITH �) U TC H IN SO N S �& N CYC LOPED IA 
�- EM ��
'�M ING S �AND�8 E LC O M E �$ % �D ISK 
�$% �57 IS�A�POWERFUL
n�MEDIA�FO R �BOTH�ENTERTA INMENT�AND�EDUCATION��$APA��
* �BLE�O F�HANDLING�UP�TO �����.B�O F�DATA
�WHO LE �ENCYCLOb
PE D IA S �CAN� BE�STORED� ON�JUST�ONE�COMPACT�DISC��5HE�
* �$%57 �IS�ALSO�A�HIGH�QUALITY�AUDIO�$% �PLAYER��8 E �ALSO�
* �STOCK�A�LARGE�RANGE�O F�$%57 �SOFTWARE�ALL�A T�DISCOUNT�
* �PRICES

HIQ �IH FS �X������
1'�/J?=�

) > P � � � 0 L J � C L O � Q E B � � J FD > � � � � � �
K L T � > S > F I > ? I B � � � �

3DA�=@@KJ�PD=P�ARANU�KJA�D=O�>AAJ�S=EPEJC�BKN��3DEO�DECD�MQ=HEPU�"#�
1.,�PQNJO�UKQN�=IEC=�EJPK�=�"#35

L K I V � Z � � � � � �

, B T � � � / 1 �
H B V ? L > O A

&FFECTIVELY�TRANSFORMS�YOUR�� � /1 �INTO�AN�"MIGA�
SO�YOU�CAN�GET�EVEN�MORE�OUT�O F���/1 
�8 ITH�THE�
AID�OF�A�STANDARD������DISC�DRIVE�THE�$%57�WILL�TAKE�MOST�
OF�THE�NORMAL�"MIGA�SOFTWARE�FROM�WORD�PROCESSING�TO�
ENTERTAINMENT ONLY�^�����

/EW���)+�
5RACKERBALL

COMPLETE�WITH� 
�JOYSTICK�
PORTS
� THIS� IS� A� MUST� FOR�
$%57�OWNERS

LKIV�Z�����

*�5AKE�THE�HEADACHE�OUT�OF�BUYING�A�COMPUTER�WITH�OUR�EVER�*�
*�POPULAR�������������� 1ACK��"LL� THE�ESSENTIALS� REQUIRED� *�
*�FOR�THE�FIRST�TIME�BUYER�� *DEAL�FOR�ANY�"MIGA�AND�GREAT�VALUE�
\�TOO�
*�$ OM PRISES�
G	�2 L M �NR>IFQV�J F@OLPT FQ@EBA �
. LT BOM I> V �! OR FPBO�GLVPQF@H
	� +LRPB�+>Q�
X	�"RPQ�! L S B O �
'	� X�� I>KH�"FPHP
%��, FO M � �� ! R N L ; �A ;G ?M� C

* 4 * " 6 � L � � 6 L / L L I L , S
\ � " LL�4TAR�PRINTERS�INC�RIBBONS
�FREE�
\ � STD�P RIN TE R�CABLE�AND ����MONTH�
�� GUARANTEE

4TAR�-$���
$OLOUR���PIN� PRINTER�WITH��� RESIDENT�FONTS�AND�A�HIGH�
SPEED�OF����CPS�DRAFT�AND����CPS�IN�/-2��"��-ANDSCAPE�
PRINTING

NOW�ONLY�^������

4TAR�9#�������$OLOUR��
5HE�CHOICE�OF�MANY�PROFESSIONAL�ORGANISATIONS
�THIS�PRINTER� ) �
COMES�WITH�ONE� YEAR�ON�SITE�MAINTENANCE������CPS�DRAFT�� ) \ �
���� CPS� -2�� ��K�BUFFER�EXP� TO� ���K
���SUPER�-2�FONTS� � �
AND� ���-2�FONTS

NOW�ONLY�̂ �������� 5HE�4TAR-$��
*�3EPLACING�THE�FAMOUS�-$���
�THE�-$���IS�FASTER�
* �AT� *��CPS�DRAFT�AND���� CPS�/-2�� *T�S�ALSO�QUI��
��ETER�� 5HE� FRONT� PANEL� NOW� HAS� PUSH� BUTTON�
* �OPERATION� REPLACING� THE� OLD� -$���� MEMBRANE�
��PANEL��0THER�SPEC�IS�SIMILAR�TO�-$����

+� NOW�ONLY�^��������

4TAR�-$������
.ONO�AND�COLOUR������CPS�DRAFT�AND����CPS�-2�����RESIDENT�
FONTS��"��-ANDSCAPE�PRINTING

ONLY�^�������MONO�
OR�^�������COLOUR

4TAR�-$�����
���PIN�QUALITY�AT�THE�PRICE�O F�MANY���PINS�� ����CPS� ) �
DRAFT
� ��� CPS� IN� /-2 
��K�BUFFER�EXPANDABLE�TO �
��K

NOW�ONLY�^������
\4 TA R �P R IN TE R �ACCESSO RIE S � �� % US T�COVERS� FROM �^������ 1 RIN TE R�STAND� JU S T�^�����WHEN� PURCHASING�P R IN TE R��. ONO � RIBBONS� FROM � ON LY �^����� 1 \

IITU S
�� "IF�$ITIZEN�PRINTERS�INC��FREE�PRINTER�CABIE�
�� AND�COME�WITH�A�FULL���>*&7�WARRANTY

5 HE �/ EW �
$ ITIZ E N � ���

" �REPLACEMENT�FO R �THE�FAMOUS� ���%
�THE�����NOW�
COMES� W ITH � THE� OPTION� TO � UPGRADE� TO � A� HIGH�
RESOLU TION� CO LOU R� PRIN TER�� *F� YOU� WANT� ��� PIN�
QUALITY
�YOU�WANT�TO �P R IN T�IN�CO LOU R�IF �NECESSARY�AND�
YOU�DON �T�WANT�TO �SPEND�A�FO RTUNE 
�THE�NEW�����IS�
AN�IDEAL�SOLUTION��6SINGTHE�SAME�TECHNOLOGY�AS�THE�
4WIFT� ��
� THE� ���� IS� BASICALLY� A� CUT� DOWN� VERb
SION������CPI�D RA FT�AND����CPI� LE TTE R�QUALITY�W ITH ���
BU ILT� IN� FONTS�

ON LY �^�������	M ONO 
�
O R �^�������	CO LOU R


5HE�/EW�$ITIZEN�
4WIFT���E�AND���X
	8HAT�.ICRO�#EST�#UY
� � �

)74�14AB�1C364B����?8=�?@8=B4@� n �
70A�9CAB�6>B�14BB4@�� ��

5HIS�MUST�BE� THE� BEST���� PIN� COLOUR�PRINTER�FOR� LESS� THAN� )�
^������K�BUFFER� EXPANDABLE� TO���K
����� CPS� DRAFT
� ���CPS� ��
-2�AND�MULTILINGUAL�TOO��

ONLY�^�������	���COL
�` �
OR�^�������	����COL


$ O LO U R
*� 6NBEATABLE� VALUE� COLOUR� PRINTER�� �� RESIDENT�FONTS
�
�� ���� CPS� DRAFT� AND� ��� CPS� IN� /-2�� )IGHLY� RECOM��
*� MENDED�� 5HIS� PRIN TER� IS� ALSO� AVAILABLE� IN� A� WIDE�
*� CARRIAGE�	����COLUMN
�VERSION

ONLY�^�������	���COL
�
OR�^�������	����COL


\$ITIZEN�PRINTER�ACCESSORIES��.ONO�RIBBONS�ONLY� �̂���
�1RINTER�STANDS� �̂����
�AUTO�SHEET�FEEDERS� �̂����
�SEMI�AUTO�SHEET�FEEDERS�ONLY�^������� �

*�8ITH�&PSON�-2�AND�*#.�1ROPRINTER�EMULATION��5HE� *�
* �4+���IS�A�REVOLUTION�IN�PRINTER�TECHNOLOGY��5HE�QUALITY� *�
* �IS�ALMOST�AS�GOOD�AS�AN�EXPENSIVE� LASER�PRINTER�YET� *�
* �COSTS�LESS�THAN�MANY����PIN�PRINTERS��1ORTABLE�IN�SIZE
� *�
* �VERY�QUIET
�AND�FESTER�THAN�MOST�DOT�MATRIX�PRINTERS�AT� *�
> � ����CPS�IN�-2��1RINTER�CABLE�INCLUDED

ONLY�^������
*�"UTO�SHEETFEEDER�^������

8 ITH� ���K� OF� 3".� AS� STANDARD� FROM� 'IRST�
$HOICE
�EXPANDABLE�TO�
�MEG��
�PAGES�PER�MINUTE
�
)1�
� '9
� -2�� (2� COMPATIBLE�� ���� AUTOSHEET�
FEEDER
� 	
� MONTHS� ON�SITE� MAINTENANCE� AND�
PRINTER�CABLE�

ONLY�^�������
<5ONER�CARTRIDGE�̂ �����

5HE �)1�% ESK JE T�����PRINTER�ALLOWS� *
YOU�TO�CREATE�LASER�JET�QUALITY�WITHOUT�THE�COST
�WITH�
����PAGE�AUTO�SHEET�FEEDER
�PRINTER�CABLE
���PAGE���
MINUTE�SPEED�AND

ONLY�^������
5HE�)1�%ESKJET����$

5HE�FAMOUS�DESKJET�����IS�NOW�AVAILABLE�AS�A�COLOUR� *�
PRINTER�� 8 ITH� THIS� PRINTER� YOU� CAN� GET� STUNNING�
COLOUR�OUTPUT�AT�LASER�QUALITY

NOW�ONLY�^������

I�"LL� OUR�MONITORS�ARE�6,�SPEC�

.L�MONITORS�COME� 8"3/*/(��#EFORE�YOU�PURCHASE�A�MONITOR�MAKE�SURE�IT �HAS�A�FULL�6,�SPECIFICATION��:OU�MIGHT�BE�
SMPLETE�WITH�A�FREE� BUYING�WHAT�YOU�THINK�IS�A�SIMILAR�MONITOR�AT�A�LOWER�PRICE�BUT�IT �IS�LIKELY�TO �BE�A��(3&:��IMPORT��5HESE�

"MIGA�LEAD� MONITORS�DO�NOT�COMPLY�WITH�#RITISH�SAFETY�STANDARDS�AND�ARE�NOT�COVERED�BY�AN�OFFICIAL�WARRANTY

1 R O TA R �4 TE RE O �
C O LO U R �M O N I T O R

*� 5HIS�MONITOR�USES�THE�SAME� TUBE�AS�THE� 1HILIPS������
*� .,��AND�HAS�THE�SAME�SPECIFICATION��5HE�1ROTAR�COMES�
*� WITH�A�FULL����MONTH�REPLACEMENT�GUARANTEE��5HIS�
*� MUST�BE� THE�BEST�VALUE�MEDIUM� RES��MONITOR�ON� THE�
*� MARKET� "MIGA� CABLE� INCLUDED�� 5ILT� AND� SWIVEL�
*� STAND�ONLY�^������WHEN�PURCHASED�WITH�THIS�
J� MONITOR��$OVER�ONLY�^����

ONLY�^�������6,�4PEC�

$OMMODORE�
*���4%*�4TEREO�
$OLOUR�MONITOR

5HE�PERFECT�COMPLEMENT�TO�YOUR�"MIGA�SYSTEM��5HIS�
$OLOUR�STEREO�MONITOR�FEATURES���������LINE�RESOLUb
TION�AND�GREEN�SCREEN�FACILITY��"MIGA�CABLE�INCLUDED��
5 ILT�AND� SWIVEL� STAND� ONLY� ^������WHEN� PURb
CHASED�WITH� THIS� MONITOR�$OVER� FOR�MONITOR�
ONLY�^����

ONLY�^�������6,�4PEC�

$.��4UPER7(" �
$OLOUR�M ON ITO R

5HE�$.��MONITOR�IS�A�HIGH�QUALITY�7("�MONITOR�IDEAL�
FOR�MAKING�YOUR�".*("�INTO�A�PROFESSIONAL�SYSTEM��
�����DOT�PITCH��$OMES�COMPLETE�WITH�TILT�AND�SWIVEL�
STAND��.ONITOR�COVER�ONLY�^�����IF�PURCHASED�AT�THE�
SAME�TIME

I�SOO�VE RS ION � ^������
W ITH �'LICKER�'REE�7IDEO�CARD

"����7&34*0/� ^������

1H ILIPS �$.�����.,��
STEREO�CO LOU R�M ON ITO R

$OLOUR� STEREO� MONITOR�� �������� LINE� RESOLUTION
� GREEN� SCREEN� FACILITY
� ONE�
YEARS� ON� SITE� MAINTENANCE
� CABLE� FOR� "MIGA� INCLUDED�� 5ILT� AND� SWIVEL�
STAND� ONLY� �̂������ WHEN� PURCHASED� WITH� MONITOR�� $OVER� ONLY� �̂���

ONLY�^�������6,�4PEC�
W ITH � '��� ' LIG H T�4 IM U LA TO R

(OLDSTAR� REMOTE� CONTROL� 57�MONITOR� SUPERIOR� \�
TO� A� STANDARD� 57� SET����������������������������������ONLY� ^������� J
$OMMODORE� ����� MULTISYNC�����������������ONLY� ^������� \



16#-*4)& ?LMCIH

�� 5 I L T � �
( � )�L����
����F � 	 ��� ��+�+ �� ��F J �� l��F � �̀ Y �� ��
� *
*�"S�OFFICIAL�DEALERS�FOR�3OMBO
�WE�ARE�ABLE�TO�OFFER�*�THIS�EXCELLENT�PACKAGE�AT�A�GREAT�PRICE��5HE�*�COMPLETE�COLOUR�SOLUTION�COMES�WITH�3(#�*�SPLITTER
�7IDI�"MIGA
�7IDI�$HROME
�POWER�SUPPLY�
* � AND�1HOTON�1AINT�

�� NOW�ONLY�^������

%ESIGNED� TO� BE� USED� IN� CONJUNCTION� WITH� AL�
DIGITISER�OR�AS�A�STAND�ALONE�PROGRAM
�THIS�IS�LATEST�	�
ANIMATION�PACKAGE�FOR�THE�"MIGA�FROM�3OMBO����
'EATURES� INCLUDE� LOAD� AND� SAVE� FROM� %�� 1AINT���
ANIMATIONS�AND�*''�FILES��4UPPORTS�)".�GRAPHICS���

ONLY�^�����
I7 L% L 6 L LA A ��

% N = I A �G R A B B E R �*� )IGH� QUALITY� DIGITIZING�� *NC� 7IDI� CHROME�
	� COLOURISING�SOFTWARE

ONLY�^�����

&NABLES�YOU�TO�$OLOUR�%IGITISE�IN�A�SECOND�� *�
3EPLACES� RED�GREEN� BLUE�FILTER�SET�$AN�BE� ��
USED�WITH�%IGI�VIEW�OR�3OMBO�PRODUCTS

ONLY�^�����

4UPERB� NEW� EASY� TO� USE� WORD� PUBLISHER� FROM� THE� WRITERS� OF� 1EN1AL�� 8ITH�
BUILT� IN� OUTLINE� FONTS� FOR� TOP� QUALITY� OUTPUT
� FULL� GRAPHICS� IMPORT� CAPABILITY�
	*''�AND�)".
��'EATURES�INCLUDE�5HESAURUS
�SPELLING�CHECKER�AND�DETECTOR
�AUTOMATIC�
HYPHENATION
�INSERT�DATE
�TIME
�AND�PAGE�NUMBER
�SCALE�GRAPHICS�TO�ANY�SIZE
�CROP�
GRAPHICS
� MULTIPLE� COLUMNS� LAYOUT
� MAGNIFIED� AND� REDUCED� PAGE� VIEW
�
FULL� POST�SCRIPT�SUPPORT�AND� MUCH�MORE��3EQUIRES���DISK�DRIVES�OR�A�HARD�DRIVE�

)IGHLY�3ECOMMENDED� ONLY�^������
OR�^������WITH�$UMANA������EXTERNAL�DRIVE

+KH7�&:0.4,6�9110;�� �
G H P �P B M A � # H F > �� < < H N G M L

*�"S� RECOMMENDED� BY� $OMMODORE� AND� TAKEN� FROM� THE� "MIGA� ����� 1LUS� PACK
� WE�
*�BELIEVE� THIS� TO� BE�ONE� OF�THE� BEST�ALL� ROUND� INTEGRATED� BUSINESS� PACKAGES�ON� THE�"MIGA�� *T�
*�COMES� WITH� 1LATINUM� 4CRIBBLE� W�P
� SPELL� CHECKER
� THESAURUS
� "NALYSE� 	� A� �-OTUS� �����
*�COMPATIBLE� SPREADSHEET� WITH� �%� GRAPHICS

� A� DATABASE
� SIDEWAYS� PRINTING� UTILITY� AND�
*�COMMUNICATIONS� SOFTWARE� PLUS� THE� BEST� SELLING� %IGITA� )OME� "CCOUNTS� PACKAGE

ONLY�^�������
L I M I T E D � S T O C K S

n�5HE� NEW� COMPLETE� GRAPHICS� CREATION�
* �PRESENTATION� PACKAGE� FOR� YOUR� "MIGA��
* �$OMES�COMPLETE�WITH� THE�FAMOUS�%IGI��
'�7IEW�(OLD
�%IGI�1AINTAND�&LAN�1ERFORMER

IHFS�X�
����
) IF�  *78.43� �

n5HE�LATEST�VERSION�OF�*MAGINE
�THE�ULTIMATE�
��%�ANIMATION�RENDERING�SYSTEM

ONLY�̂ �������

5HIS� BEST�SELLING�WORD�PUBLISHER�INCORPORATES�
MANY�FEATURES�FOUND�ONLY�IN�A�DESK�TOP�PUBb
LISHER��"LSO�INCLUDES�AN�EASY�TO�USE�DATABASE�

)IGHLY�RECOMMENDED

NOW�ONLY�̂ �����
� � # ��� � � �

2
5HE� LATEST� VERSION� OF� THIS� POWERFUL� %51�
PACKAGE�THAT�WE�RECOMMEND��#ETTER�THAN�ALOT�
OF�%51�PACKAGES�ON�A�1$�AND�BETTER�THAN�MOST�
ON�A�.AC

ONLY�^������

*&� *.&8� . *$30#05*$4 �
$&-&3"503� #0"3%4

*�5HE�79-�IS�AN� ADVANCED�������ACCELERATOR�FOR�
	THE� "MIGA� �������������� WITH� SPACE� FOR� AN�
*�OPTIONAL�CO�PROCESSOR�	$1

7 9 -�� ���.HZ�&$ ������������� O N LY �̂ �������
7 9 - ������.HZ�&$������������ O N LY �^�������
������� CO �P RO �FO R �ABOVE ����ON LY �^�����
*�5HE�79-�ACCELERATOR�BOARDS� CAN�ALSO�ACCEPT���
*�BIT�3".�TO�OPTIMISE�PERFORMANCE��5HE�SUPERFAST�
*����BIT�3".�COMES�AS�A���.#�OR���.B�DAUGHTER�
BOARD�FOR�THE�79-�
��.B�O F����# IT�3".�	��NS
��ONLY�^ � ������
��.B�OF����# IT�3".�	��NS
��ONLY�^ � �����

1"/%""-
0N� TEST�THIS�SCANNER� HAS� PROVED� TO � BE� THE� EASIEST�AND�MOST�*�
EFFECTIVE�SCANNER� THAT�WE�HAVE�USED�TO �DATE�HAVING�COMPARED�IT �*�
TO � MOST�O F�THE�OTHER�MAJOR�HAND�SCANNERS�ON�THE�MARKET��8 E � *�
ARE� ABLE�TO �OFFER�THIS�HIGH� QUALITY�SCANNER�AT�A�FRACTION� O F�THE� *�
NORMAL� COS T� $OMPLETE�W ITH� THE� LATEST� IMPROVED� VERSION� O F�* �
%AATA�SCAN�SOFTWARE�THIS�SCANNER� IS�ABLE�TO �PICK�OU T�TE X T�AND� * �

*� GRAPHICS�AT�UP�TO �����D�P�I�IN�REAL�TIME��%AATA�SCAN�ENABLES�YOU�TO � *�
*� EASILY�MANIPULATE�THE� IMAGE�� 4CANS� IN� REAL� TIME� UP� TO ����GREY�*�
*� SCALES��*DEAL�FO R�DESKTOP�PUBLISHING�AND�PRESENTATION�

HIQ�IHFS�X�
�����
/L�X��������QCNB���Q;S�
J;L;FF?F�MQCN=B?L�<IR

5HE� LATEST�VERSION� O F�THIS� HIGHLY�ACCLAIMED�
8:4*8:(�WORD � PUBLISHER��$OMES�W ITH�
MULTIPLE� FONTS
� POWERFUL� THESAURUS
� LARGE�
SPELLCHECKER
�SPEECH�SYNTHESIS

IHFS� X�����

�%� 5 E X T � " N IM A TE �������� NOW � ON LY � ^����
"EGIS� 4ONIX����������������������^�����
" R T � %EPARTMENT� 1RO���� ^�����
"M OS � $ RE A TO R ������������������������������� ^�����
"M OS � $ O M P ILE R ���������������������������� ^�����
"M OS � �% ������������������������������������������� ^�����
" U D IO � & NG INEE R����������������������������^������
"UDIO� .ASTER�VERSION� �����^�����
#ROADCAST� 5 ITLER�������� ONLY^*4����
$ROSS%OS��������������������������������^�����
%ELUXE�.USIC�$OSTRUCTION�4ET��^������
%ELUXE�1AINT�����NOW�ONLY�^������
%ELUXE�1AINT�����NOW�ONLY�^�����
&XCELLENCE�W O RD �PUB LISHER�7 � ���������^�����
' LE X ID UM P � P R IN TE R � U T I L I T Y ��������^�����
(#� 3 OU TE � 1 LA N NE R����������������������^�����
( O LD �%ISK�0FFICE������������������ ^�����
1AGESE TTE R� �� % 51 ����������������������� ^�����
1 RO � 1AGE� PROFESSIONAL� %51 ����^ *�� ���
1 RO � 7 ID E O � 1 LUS����������������������������^������
2UARTERBACK� HD� BACKUP� UTIL���ONLY� ^�����
4 EQUENCE R� 0 NE ������������������������������^�����
4 UPE R1 LAN � 4 P REA DSHEE T������������^�����
7ISTA@@@@@@@@@@@@@@@@@@@@ �^�����
7ISTA�1RO�	��.B�REQUIRED
@^�����
8 A LT � % ISNEY� " N IM A TO R �������������^�����
9COPY�1RO�INC��HARDWARE����^�����

#2,�$;L>� LCP?M�@IL�NB?�
�)%#���

	� ��

�IL��


�M?LC?M

3ECOGNISED�AS�BEING�PROBABLY�THE�BEST�HARD�DRIVES�FOR�THE�".*("
�(71�DRIVES�COME�FITTED�* �
WITH�FAST�ACCESS�2UANTUM�DRIVES�AND���.B�OF�UNPOPULATED�3".��(71�DRIVES�USE�INEXPENSIVE�* �
*� .B�BY���4*..�MODULES�AT�ONLY�^������PER�.B

". *("� ����������7&34*0/

���G?A������X������� �
��G?A������ X������
". *("�����7&34*0/
���G?A������X������� �
��G?A������ X������
4UPRA����.B�)ARD�%RIVE�FOR�THE�"���

6SING�THE�SUPER�FAST�2UANTUM�DRIVE
�THESE�DRIVES�ALSO�COME�WITH�&XPRESS�COPY�HARD�DRIVE�BACKUP�
SOFTWARE��5HE�4UPRA�ALSO�HAS�4PACE�FOR���.B�OF�3".

HIQ�IHFS�X������
 . �) � � $ %, /

����BY���%*-S
IDEAL�FO R�"������4UPRA�)ARD�DRIVES�PLUS�
MANY� OTHER� "MIGA� 3".� APPLICATIONS�
25:
��� 	� L�,
��NOW � ONLY� ^�����
��� 	*.B
����NOW� ONLY� ^�����
���� 	�.B
��NOW� ONLY� ^�����
*� .B�BY���OR���4*..�BOARDS

AS� USED� IN� (71� AND� $ O RTE X � BOARDS

ON LY �^�����
*� .B�BY���;*14

AS� USED� IN� 4UPRA�BOARDS�� �� *� .B� BY���
;*14�EQUAL� *� .B

ON LY �^������P E R�.B

R N I I I-2&#0
��8 AY �1ARALLEL�P O RT�
SHARER� INC��CABLE

.ANY�PERIPHERALS�SUCH�AS�PRINTERS�AND�SCANb
NERS�SHARE�THE�"MIGA�PARALLEL�PORT�CAUSING�THE�
USER�TO�HAVE�TO �SWAP�BETWEEN�THE�TWO��4OLVE�
THIS�PROBLEM�WITH�THE�
�WAY�SHARER�BOX

O N LY � ^ � � �� � �
3 O CG E N � ( E N LO C K �

ONLY�^������
3 O CG E N � 1 LU S �
ON LY �^������

4UP RA ������ BAUD �
. ODEM � ONLY�^�����

/EW�3OCLITE�
�����%ISK�DRIVE
5HE� NEW� SUPER� SLIM� 3OCLITE� HAS�
RECENTLY�RECEIVED�THE�BEST�REVIEW�
FOR� DISK� DRIVES� IN� "MIGA� 'ORMAT�
	ALTHOUGH� MANY�OF�THESE� REVIEWS�
ARE�TOTALLY�MISLEADING


ONLY� �̂����
$UMANA������
%ISK�DRIVE

*� MEG�EXTERNAL�DRIVE��5HE�BEST�
NAME� IN� DISC� DRIVES� NOW� AT� A�
SUPER�LOW�PRICE

ONLY�^�����

*�5HIS� FAMOUS�)I�RES�MOUSE�NOW�COMES�WITH�0PERATION� \�
* �4TEALTH
�MOUSE�MAT
�HOLDER�AND���YEAR�WARRANTY

IH FS �X�����
* �" LL� 1HOENIX� ����� DISKS� ARE� (6"3"/5&&%� '03� " �
��-*'&5*.&� AND� ARE� $&35*'*&%� ����� &3303� '3&&��
*�DOUBLE� SIDED
� DOUBLE� DENSITY� DISKS� ARE� O F�THE� HIGHEST�
* �QUALITY�IN�MAGNETIC�MEDIA�AND�ARE�EXTENSIVELY�USED� BY�
	�DUPLICATING�HOUSES

*�5HIS�IS�AN�EXCELLENT�HIGH�QUALITY�MOUSE�FOR�THE�"MIGA
*�'ULLY�MICRO�SWITCHED�MOUSE��&XCELLENT�VALUE�AND�HIGHLY�REC��
\�OMMENDED������%1*�RESOLUTION�

IH FS �X�%�� ���
OR�̂ �������WITH�MOUSE�MAT�AND�HOLDER

,$4�1OWER�BOARD�1$�9 5
EMULATOR�COMES�WITH�%OS��������
NOW�ONLY� ^������

" � � � � 1 *6 4 � C O M P A T IB L E
"MIGA� �����ADAPTOR�ONLY�^�����

/EW�"5�0NCE�EMULATOR�TURNS�YOUR"MIGA�INTO�
AN�*#.�"5�COMPATIBLE�NOW�WITH� ���.HZ�CLOCK�SPEED�

ONLY�^������

�*0(/+7 % ,6 %
L;H>?>

*� ��������� X���������������� X�����
��������� �̂%� ��������������X������

���������� X����������������X������
�������� X��������������� X������
�������� X��������������� X������
���������X�������������������H�;����
�������X������������������H�;���
%ISK�-ABELS���������������N OW �ON LY � ^����
%ISK�-ABELS���������������NOW �ON LY �^����

������������� ,�.� ��'()� ��$�����

5HE�ULTIMATE�"MIGA�"����EXPANSION�5AKE�YOUR�"����UP�
TO���.B�	���.B�WITH�THE�"����1LUS
��'ITS�ONTO�THE�SIDE�
EXPANSION�PORT�"UTO�CONFIGURES�WITH�NO�SOFTWARE�PATCHb
ING�

1LEASE�NOTE�THAT�WHEN�������;*14�ARE�USED
�THE�4UPRA�
3".�CAN�ONLY�BE�POPULATED�TO�A�MAXIMUM�OF���.B��*F�YOU�
USE�THIS�CONFIGURATION�AND�WANT�TO�FURTHER�INCREASE�YOUR�
CAPACITY�YOU�MUST�REPLACE�THE�������;*14�WITH� *� .B�BY
��;*14�

�.B� POP� TO � *� .B���^������
�.B� POP � TO � �� .B� USING
�����ZIPS������������������� ^������
�.B� POP � TO � �� .B� USING �
*�.B���ZIPS�NOW�ONLY�^��������
�.B� POP� TO � �� .B��^�������
�.B� POP� TO � �.B� ^�������
�.B� POP� TO � �� .B����^������

0RDER� BY� TELEPHONE� QUOTING� YOUR� CREDIT� CARD�
NUMBER��*F�PAYING�BY�CHEQUE�PLEASE�MAKE�PAYABLE�
J�TO��������������*N�ANY�CORRESPONDANCE�PLEASE�
QUOTE�A�CONTACT�PHONE�NUMBER�AND�POST�CODE

.AIL�O RDE R�)O TLINE

�����������
� � + E J A O

1RICES�ARE�SUBJECT�TO�CHANGE�WITHOUT�NOTICE��&�0&�

C�"LL�PRICES�INCLUDE�7"5�AND�4TANDARD�%ELIVERY�
R�"LL�HARDWARE�COMPUTERS�ARE�GENUINE�6,�SPEC��
R� 'REE� 'AST� 4TANDARD� �� TO� �� DAY� %ELIVERY�
�� (UARANTEED� �� TO� �� DAY� %ELIVERY� ONLY� ^�����
C� (UARANTEED� /EXT� %AY� %ELIVERY� ONLY� ^�����
��0PEN�SEVEN�DAYS�A�WEEK�FOR�YOUR�CONVENIENCE

5OP� QUALITY� 3".� EXPANSIONS� FOR� THE� "����
COMPLETE�WITH�BATTERY�BACKED�CLOCK�AND�ON�OFF�
SWITCH��5HIS�3".�EXPANSION�WILL�NOT�IN�ANY�
WAY�INVALIDATE�YOUR�"MIGA�WARRANTY��

HIQ�IHFS�X�����

,(!�/!� �  .!//� �((�
�+..!/,+* �*�!� 0+� �
��$'��&��("�'��%! �+�
$�%���#(%'��#������� �
&'%��'�� ���&�� &�����
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-ADBROKE�$OMPUTING� ARE�THE�LONGEST�ESTABLISHED�"TARI�DEALER�IN�THE�6�,��8E�HAVE�DEVELOPED�
AN� EXTENSIVE� CUSTOMER� SERVICE� POLICY� WHICH� MEANS� THAT� WE� TEST� ALL� )ARDWARE� PRIOR� TO�
DESPATCH�TO�ENSURE�THAT�GOODS�ARRIVE� IN�WORKING�ORDER��"LTHOUGH�OUR�PRICES�ARE�NOT�ALWAYS�
THE�CHEAPEST�WE�DO�ENDEAVOUR�TO�OFFER�CONSISTENTLY�GOOD�SERVICE�AND�BACKUP��5HIS�ISN�T�JUST�
OUR�OPINION
�WE�WERE�VOTED� �#EST�%EALER�������BY�THE�READERS�OF�45�8ORLD�MAGAZINE
�NOT�FOR�
�THE�NUMBER�OF�BOXES�SHIFTEDh
�BUT�FOR�QUALITY�SERVICE�
" LL�PRICES�ARE�CORRECT�AT�COPY�DATE����������	WHILE�STOCKS� LAST

� AND�ARE�SUBJECT� TO�CHANGE�
WITHOUT�PRIOR�NOTICE��1LEASE�PHONE�FOR�UP�TO�DATE�PRICES��" LL�PRICES�INCLUDE�7"5���DELIVERYFIN�
MAINLAND�6,

�THERE�ARE�NO�HIDDEN�EXTRAS�	8:4*8:(
��/EXT�DAY�COURIER�DELIVERY�IS�AVAILABLE�
FOR�AN�EXTRA�^��	.AINLAND�6,
��" LL�PRICES�AVAILABLE�ON�.AIL�0RDER��4HOP�PRICES�MAY�DIFFER�� J

4KI
$3-�&&�����%;L>�>LCP?M�CH=FO>?�CHD?=NCIH�GIOF>?>�MNSFCHA��&HN?LH;F�/�*�

?RJ;HMCIH�NI��*<�PC;�0&**�<I;L>M�� ;J;=CNC?M�@LIG���*<��������GM�.O;HNOG�
G?=B;HCMG��&HN?LH;F�#;H��$;G?�MQCN=B�;H>�GCHC�MFIN�@IL�@ONOL?�?RJ;HMCIH
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�!-����!-�&477<�
�)$���!-����!-�&477<�
�)$��
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�.B�$ARTOON�$LASSICS�1ACK� ^������
*NCLUDES��" ��� �1LUS�COMPUTER�WITH��.B�ON�BOARD�3".
�MOUSE
�
MODULATOR
�8ORKBENCH��
�-EMMINGS
�$APTAIN�PLANET
�4IMPSONS
�
%ELUXE�1AINT�***�
�.B�$ARTOON�$LASSIC�&XTRA�1ACK� ^������
*NCLUDES�� �.B�$ARTOON�$LASSICS�	AS�ABOVE

�%ATASTORM
�%UNGEON�
2UEST
�&�.OTION
�.ONSTER�GRAND�SLAM
�,ID�GLOVES
�1OWERPLAY
�37'�
)ONDA
�4HUFFLE�1UCK�CAFE
�.ICROPROSE�4OCCER
�5OWER�O F�#ABEL
�('"�
#"4*$
����DISKS���BOX
�.OUSE�.AT
�%USTCOVER
�"PACHE���JOYSTICK�
#ARE�"MIGA�����VERSION�"STRA�1ACK�̂ �������
*NTER8ORD� ^�����
����$APACITY�%ISK�#OX� ^�����

'A/?�
	�
�		�
� S L� $ � � # �# #

���1IN�PRINTER�
�� ����CPS�

��3ESIDENT�-2�FONTS�
"CCEPTS�FONT�CARTRIDGES�

#OTTOM�FEED�
1USH�OR�PULL�TRACTOR�FEED�

1APER�PARKING

$ANNON�#+��&9�
4TAR�-$������
4TAR�-$����
4TAR�-$�����$OLOUR

4 T A R �- $ � � � � � � � �$ O LO U R

:6 � 4�444�
���1IN�PRINTER�
����CPS�

��3ESIDENT�-2�FONTS�
"CCEPTS�FONT�CARTRIDGES�

#OTTOM�FEED�
1USH�OR�PULL�TRACTOR�FEED�

1APER�PARKING

? � �

�� 4 TE RIRT��+���
+ T 7 � $ � � # �# #

���NOZZLE�#UBBLEJET�PRINTER�
'ULLY�PORTABLE�

���CPS�
&PSON���#.�$OMPATIBLE�

��RESIDENT�-2�'ONTS�
/EAR�-ASER�2UALITY�0UTPUT�

3ECHARGEABLE�PACK�AVAILABLE

^������
&������
^������
^������

"LL�4TAR�1RINTERS�CARRY����MONTHS�ON�
ATE�WARRANTY	.AINLAND�6,
��"LL�
PRINTERS�INCLUDE�45�".*("�1$�

COMPATIBLE�CABLE��1HONE�FOR�RIBBONS
�
PAPER�AND�PRINTER�STANDS�

5ITLES�IN�STOCK
6LTIMATE�#ASKETBALL
�'ALCON�'��
�
'UN�4CHOOL��
�%R�8ELLMAN
�
%EFENDER�OF�THE�$ROWN
�$HAOS�
IN�"NDROMEDA
�1SYCHO�,ILLER
�
8ORLD�7ISTA
�"DVANCED�MILITARY�
SYSTEMS
�*LLUSTRATED�)OLY�#IBBLE�

�96/08��7,20������
(:2;,/0�?4=3�.69.5�

D��	���
$39084@��!-��9,;/�

���

�$6><�986A��D��	��

@=I� ����!-&�M=;HH?L�NB?LG;F�JLCHN?L��
;H>�JBINI=IJC?L�

�E � 2JNI����AL?S�M=;F?M�IL���4 �GI>?
�
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^�����
1HILIPS������.,�**�$OLOUR
�4TEREO�MONITOR� ^� �������
$MDR�����4�$OLOUR�MONITOR�� �LIMITED�OFFER�� � ^� �������
1HILIPS���i�'45�$6#&�57� ^� ������
5HE� PHILIPS� ��j� '45�5V� INCLUDES�� REMOTE�CONTROL
�4CART� INPUT� ��� TUNER�PRESETS�SLEEP� TIMER�AND�
'ASTEXT��"LL�DISPLAYS�INCLUDE�4CART�CABLE�

*VKU����!LKPLIB�LKIV�� Y��
��� *VKU���.LTBO�PRMMIV� Y�
���
*VKU�PLCQ�@>PBP� Y��
��� ,FKG>�%>FALK� Y��
��
/FU� Y��
��� 2RO?L�1R?� Y��
��
%>RKQIBQ� Y��
��� .>MBO� LV� Y��
��

"1>I�=?B5�71=5C�9>�CD?3;��%<51C5�@8?>5�6?B�45D19<C�

(OLDEN�*MAGE�)AND�4CANNER��
�
�
����%PI� ^������
*NCLUDES�5OUCH�6P�4CAN�EDIT�SOFTWARE�AND�%ELUXE�1AINT���
+IN�4CAN��
�
�
����%PI� ^������
*NCLUDES�%ELUXE�1AINT���"RT�PACKAGE
#RUSH�.OUSE�	"MIGA�45
� ^�����
5HE�NATURAL�WAY�TO�DRAW�
#RUSH�.OUSE���%ELUXE�1AINT��� ^�����

�GCA;� #LIG�
V � 
 � � 
 �
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&) �������� ������� �5L� ������
4HOP���.AI�ORDER�PREMISES�����0RMSKIRK�3OAD
�1RESTON
�-ANCASHIRE
�13��21�0PEN�.ONDAY�TO�4ATURDAY�

����AM�TO�����PM��1HONES�ANSWERED�FROM�����AM��%EALER�ENQUIRIES�WELCOME��-ADBROKE�$OMPUTING�
@@@@@@@@ *NTERNATIONAL�IS�A�TRADING�NAME�O F�-ADBROKE�$OMPUTING�-IMITED��"LL�TRADE�MARKS�RECOGNISED�

�

�

�

!;N;�?H;<F?�>CM;<F?�MQCN=B�
!;CMS�=B;CH��NBLIOAB��=IHH?=NIL�
!CACN;F�1L;=E� IOHN?L
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5HERE�WILL� BE�EVERYTHING�A�DISCERNING�
"MIGA�OWNER�COULD�WANT�AT�THIS�
SPRINGhS�"MIGA�4HOPPER�4HOW�

'OR�A�START
� DOZENS�OF�SOFTWARE�
COMPANIES�WILL� BE�SHOWING�OFF�THEIR�
UNMISSABLE�NEW�PRODUCTS�� IThS�YOUR�
CHANCE�TO�TRY�THEM�OUT�FOR�YOURSELF�

5HEN�THERE� ARE� ALL� THE� HARDWARE�
MANUFACTURERS� KEEN� TO�DEMONSTRATE

������������������������������������������������������������������������ 	

:&4�� *�WOULD�LIKE�TO�ORDER�ADVANCE�TICKETS�TO�THE�"MIGA�4HOPPER�4HOW�AND�SAVE�^�����A�TICKET�

1LEASE�SEND�ME@@@@� ADULT�TICKETS�AT�THE�SPECIAL�DISCOUNT�PRICE�OF�^�����
1LEASE�SEND�ME@@@@� UNDER����TICKETS�AT�THE�SPECIAL� DISCOUNT�PRICE�OF�^�����

5OTAL� PAYMENT�� ^ ���������������� � *

.ETHOD�OF�PAYMENT�	PLEASE�CIRCLE
� "CCESS�.ASTERCARD� 7ISA� $HEQUE� 10

$REDIT�CARD�NUMBER� 
� 
� 
� If�
� 
� 
� 
� &XPIRY�DATE� n� n� n� n� 

1LEASE�MAKE�ALL�CHEQUES�PAYABLE�TO�".*("�4)011&3�4)08

/AME���

"DDRESS

1OSTCODE����������������������������������������������������������������������������������"4��

������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������ �

4END�THIS�FORM�TO�
".*("�4)011&3�4)08�
10�#OX���
&LLESMERE�1ORT�
4OUTH�8IRRAL�
-����&"
5HIS�OFFER�CLOSES�ON�.AY��TH�



O�M>O>AFPB�
JUST�HOW�POWERFUL� IThS� POSSIBLE�TO�
MAKE�AN�"MIGA��$OMMODORE� ITSELF�
WILL� BE�THERE
� DISPLAYING� ITS� LATEST�
RANGE� INCLUDING�THE� NEW�"����$%��
30.� PLAYER�

'OR�ENTHUSIASTS�AND� BEGINNERS�ALIKE�
THERE�WILL� BE�A�SERIES�OF�"MIGA�
4HOPPER�SEMINARS� AND�QUESTION�AND��
ANSWER�SESSIONS� RUN� BY�EXPERTS� IN�
EVERY�FIELD�

(AMES� PLAYERS�WILL� BE�TREATED�TO�THE�
VERY�BEST� IN� BRAND�NEW� LEISURE�
SOFTWARE
� COURTESY�OF�"MIGA�1OWER�

"ND�OF�COURSE�THEREhS�THE�MAIN�
ATTRACTION�� THE�CHANCE�TO�BUY

3HMF�NTQ�SHBJDS�BQDCHS�
B@QC�GNSKHMD�NM�

���
����
��

SOFTWARE�AND� HARDWARE�AT� INCREDIBLE�
PRICES��5HINK�OF�IT�� �THE� BIGGEST�
CHOICE�YOUhRE�EVER� LIKELY�TO�SEE
� AND�
PRICES�TO�MATCH�

5HE�"MIGA�4HOPPER�4HOW� IS�BEING�
HELD� IN� THE�8EMBLEY�&XHIBITION�
$ENTRE
� -ONDON
� FROM� 'RIDAY���TH�TO�
4UNDAY���TH�.AY�� %OORS�OPEN� �AM�

:OU�CANhT�AFFORD�TO�MISS� IT
� SO�BOOK�
YOUR�TICKETS� NOW�AND�SAVE�EVEN�MORE�
MONEY�WITH�OUR�SPECIAL� EARLY�BOOKING�
DISCOUNT�� *NSTEAD�OF�^��YOU� PAY�
^������ �RING�THE�CREDIT�CARD� HOTLINE�
ON�������������
� OR�RETURN�THE�FORM�
STRAIGHT�WAY�

8 & . # - & : � & 9 ) * # * 5 * 0 / � $ & / 5 3 & � l � . " : � � � � � � � �
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�TH IS �PACKAGE�
COMBINES� MH I � J N : E B M R �SCANNING�
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+ - * ! .. $* ) � ' � 1 -. $* ) �� �SOFTWARE�
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4PECIAL�FEATURES�INCLUDE�THE�ABILITY�
TO�RECORD�GRAPHICS���ANIMATIONS�ON�
VIDEO�RECORDERS�AND�OVERLAY�GRAPHIC�

AND�TEXT�ONTO�VIDEO��$APABLE�OF�SMOOTH�
AND�STABLE�FADING�AND�OVERLAYING�EFFECTS�

WITH�SPECIAL�TUNING�KNOB�

0/-:�^�����
#�,�� �.+�#!*�,(1/�

$OMPATIB LE�TO �ANY�"M IGA�O R�$OMMODORE�$%57
� TH IS �/&8�
(ENLOCK�"DAPTE R�P ROV IDES �"DVANCED�4PECIA L� & FFECTS�AND�

1ERFORMANCE� 'EATURES�W ITH OU T�SAC RIFIC ING � USER�FRIEND LINESS�
/EW�4PECIAL�'EATURES�INCLUDE��%UAL�%ISSOLVE�CONTROL�KNOBS�PROVIDING�FREELY�

ADJUSTABLE�DEGREES�OF�OVERLAY�OR�INVERT�
	KEYHOLE
�EFFECTS��"UTO�7IDEO�PASS�THRU��

			� 				� EXTRA�7IDEO�THROUGHPORT�FOR�SEPARATE
*� LINE�MONITORING��3(#�PASS�THRU�FOR�

REAL�TIME�EDITING�OF�"MIGA�
GRAPHICS��PLUS�,EY�LN�PORT�FOR�USE�
WITH�AN�EXTERNAL�KEYING�DEVICE�

0/-:�^������
,$%(%,/� ����02�)+*%0+.

8ITH�*TS�DEDICATED�MONITOR�INPUT
�THIS�MODEL�
COMBINES�THE�ADVANTAGES�OF�A�HIGH�QUALITY�MEDIUM�
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ESCRIPTIONS�OF�THE�
VARIOUS�.*%*�MESSAGE�
LAYOUTS�MAY�SEEM�FAR�
REMOVED�FROM�THE�WORLD�

OF�REAL�MUSIC�BUT�THE�FACT�IS�THAT�A�
BIT�OF�gINNER�.*%*�KNOWLEDGE��WILL�
HELP�YOU�APPRECIATE�THE�PURPOSE�OF�
SOME�OF�THE�FACILITIES�AVAILABLE�ON�
YOUR�OWN�.*%*�GEAR�

*T�CAN�ALSO�HELP�WHEN�CHOOSING�
NEW�EQUIPMENT�BECAUSE�TECHNICAL�
SUMMARIES�ARE�PROVIDED� IN�THE�
MANUALS�OF�ALMOST�ALL�.*%*�
EQUIPMENT�� #EFORE� *� LOOK�AT�THESE�
ISSUES�HOWEVER�*�WANT�TO�DEAL�WITH�
A�SPECIAL�CLASS�OF�.*%*�MESSAGES�
WHICH�WE�DIDN�T�HAVE�SPACE�TO�DEAL�
WITH� LAST�MONTH
� .*%*�S�4YSTEM�
&XCLUSIVE�	4:4&9
�MESSAGES���

*5�4�&9$-64*7&
%ESPITE�THE�ACCEPTANCE�OF�THE�BASIC�
CATEGORIES�OF�.*%*�MESSAGE� IT�WAS�
RECOGNISED�THAT�MOST�EQUIPMENT�
MANUFACTURERS�WOULD� STILL� NEED�SOME�
MEANS�OF�PROVIDING�THEIR�OWN�
SPECIALISED
� CONTROL�DATA��5HE�.*%*�
STANDARD�STEERING�COMMITTEE�CAME�
UP�WITH�AN�EXCELLENT�SOLUTION�� �A�
MESSAGE�THAT�COULD�BE�EASILY�
RECOGNISED� BUT�WHICH�COULD�STILL�
CONTAIN�ABSOLUTELY�ANYTHING�THAT�ANY�
MANUFACTURER�MIGHT�REQUIRE�

)OW�WAS� IT�DONE �5HE�BASIC� IDEA�
IS�SIMPLE�� �WITH� A�4:4&9�MESSAGE� IT�
IS�ONLY�THE�OUTSIDE�OF�THE� INFORMATION�
PACKET
� THE�SHELL
�WHICH� IS�FIXED��5HE�
LAYOUT�OF�THE� INTERNAL� INFORMATION
�THE�
REAL� DATA
� IS� LEFT�TO�THE�ORGANISATION�
CREATING�THE�MESSAGE�

"S�FAR�AS�THE�OUTER�SHELL�OF�THE�
4:4&9�MESSAGE� IS�CONCERNED�THE�
FORMAT�LOOKS� LIKE�5ABLE���

"NY�MANUFACTURER�WHO�WANTS�TO�
IMPLEMENT�SPECIALIST�FUNCTIONS
� IE�
FUNCTIONS�WHICH� THE�BASIC�.*%*�
MESSAGES�WERE�NOT�DESIGNED�TO�
HANDLE
� CAN�THEREFORE�DO� IT�VERY�
EASILY�� *N� RECENT�YEARS�THERE�HAS�
BEEN�AN� INCREASING�TREND�TOWARDS�
IMPLEMENTING�ALL� SORTS�OF�VOICE�
MODIFICATION�AND�CONTROL�FUNCTIONS�
AND
� IN�FACT
�MANY�PIECES�OF�
EQUIPMENT�NOW�OFFER�ALMOST�FULL�
4:4&9�MESSAGE�REMOTE�CONTROL�

$ONTROL�OF�SYNTHESIZER�VOICE�
UPLOADING�AND�DOWNLOADING�WAS�AN�
OBVIOUS�USE�OF�4:4&9�MESSAGES�AND�
IN�THE�FIRST� INSTALMENT�YOU�MAY�
REMEMBER�THAT�*�MENTIONED�THAT

%1E<�$F5B11�C�
"����DB19<�
3?>D9>E5C�G9D8�
49C3ECC9?>C�?>�
(.(�-�=5CC175C	�
9=@<5=5>D1D9?>�
381BDC	�1>4�D89>7C�
D81D�7?�2E=@�9>�
D85�>978D�	�

SYNTHESIZER�VOICE� PROGRAMMING�COULD�
BE�A�TIME�CONSUMING�AFFAIR��5O�BE�
HONEST�*�WAS�TALKING�PRIMARILY�ABOUT�
VOICE�PROGRAMMING�USING�THE�
SYNTHESIZERhS�FRONT�PANEL�CONTROLS�BUT�
NOWADAYS�THIS� IS�NOT�THE�ONLY�
APPROACH�� �IT� IS�ALSO� POSSIBLE�TO�EDIT�
THE�VOICES�OF�MANY�SYNTHESIZERS�
USING�COMPUTER�PROGRAMS�WHICH�
PROVIDE�EASY�TO�USE�GRAPHICAL�
INTERFACES�	WHICH�ON�THE�"MIGA�
MEANS�PROGRAMS�BASED�ON� *NTUITION�
GADGETS
� MENUS
� PROPORTIONAL� SLIDERS

4:4&9�MESSAGE�
:OU�MAY�TOUCH�A�SLIDER�ON�THE�

PATCH�EDITORhS�SCREEN�AND�HEAR�A�
CHANGE� IN�THE�VOICE�� �THE� PATCH�
EDITOR�DETECTED�THE�SLIDER�CHANGE
�
TRANS�MITTED�ANOTHER�4:4&9�
MESSAGE
� AND�THAT�	WHEN� RECEIVED�BY�
THE�SYNTH
� PRODUCED�THE�VOICE�
CHANGE�� *T�IS�4:4&9�MESSAGES�WHICH�
ALLOW�PATCH�EDITORS�TO�PERFORM�THEIR�
MAGIC�AND�OF�COURSE�THE�POSSIBILITIES�
FOR�OTHER�TYPES�OF�EQUIPMENT�CONTROL�
ARE�ENDLESS�

5ABLE����5HE�OUTER�SHELL�OF�THE�4:4&9�MESSAGE

'��HEX

4:4&9
STATUS
BYTE

*%�BYTE� 	ANY�NUMBER�OF�DATA�BYTES
� '0�HEX�

" " "

.ANUFACTURERS� *% 3EAL�DATA &ND�OF�MESSAGE�
BYTE�	CALLED�THE�
&09�TERMINATOR


ETC
��5HESE�PROGRAMS
� KNOWN�AS�
1ATCH�EDITORS
� ARE�NOW�BECOMING�
QUITE�SOPHISTICATED�AND�ALMOST�ALL�
PROVIDE�BOTH�EDITING�AND�GENERAL�
VOICE�LIBRARY�LOAD�SAVE�FACILITIES�

1"5$)�&%*5034
*ThS�ALL�DONE�WITH�4:4&9�MESSAGES��
8HEN�YOU�ASK�A�PATCH�EDITOR�PROGRAM�
TO� UPLOAD�A�VOICE�FROM�A�SYNTHESIZER�
IT�WILL� SEND�THE�SYNTHESIZER�A�DUMP�
REQUEST�4:4&9�MESSAGE�� *F�ALL�GOES�
WELL�THE�SYNTHESIZER�WILL� RESPOND� BY�
SENDING�BACK�THE�DATA�USING�ANOTHER

.ANUFACTURERS�SHOULD�PROVIDE�
DETAILS�OF�THE�FORMATS�OF�THEIR�SYSTEM�
EXCLUSIVE�MESSAGES�� *N� RECENT�YEARS
�
INCIDENTALLY
� A�NUMBER�OF�UNIVERSAL�
CONTROL�4:4&9�MESSAGES�HAVE�BEEN�
ADDED�TO�THE�.*%*� STANDARD�AND�
THERE� IS�EVEN�A�SPECIAL�4:4&9�
MESSAGE� *%�	�%�HEX
�WHICH� IS�
RESERVED�FOR�NON�COMMERCIAL�
APPLICATIONS� 	SCHOOLS
� RESEARCH
� ETC
�

*F�YOU�WANT�SPECIFIC�4:4&9�
EXAMPLES�THEN� LOOK� IN�YOUR�OWN�
EQUIPMENT�MANUALS� 	BE�WARNED�
THOUGH�� �THE�DESCRIPTIONS�CAN�SEEM

COMPLICATED�AT�FIRST
� BECAUSE�THEY�
INVARIABLY�USE�HEXADECIMAL� NUMBERS�
OR�BIT�ORIENTATED�DESCRIPTIONS�WHEN�
DESCRIBING�THE� LAYOUT�OF�THE�DATA
��
-EARNING�ABOUT�YOUR�EQUIPMENThS�
4:4&9�CONTROL�FACILITIES�COMES�DOWN�
TO�FINDING�THE�NECESSARY�DETAILS� IN�
THE�.*%*�EQUIPMENT�MANUALS�AND�
LEARNING�HOW�TO� INTERPRET�THOSE�
DETAILS�

"/%�/08�'03�
40.&5)*/(�$0.1-&5&-:�
%*''&3&/5���
%URING�THIS� INTRODUCTORY�SERIES� *hVE�
TALKED�ABOUT�BUYING�SYNTHESIZERS�AND�
EXPLAINED�A� LITTLE�OF�WHAT�THEY�CAN�DO��
*T�SHOULD� HAVE�BECOME�APPARENT�THAT�
SYNTHESIZERS
� AND�ALL� OTHER�TYPES�OF�
.*%*�EQUIPMENT�COME�TO�THAT
� CAN�
VARY�ENORMOUSLY�IN�THE�FACILITIES�THEY�
PROVIDE�� *hM�NOT�JUST�TALKING�ABOUT�
SOUND�QUALITY�AND�CONSTRUCTION
�
WHICH� OBVIOUSLY�TEND�TO� IMPROVE�AS�
THE� PRICE�OF�THE� INSTRUMENT�
INCREASES
� *hM�TALKING�ABOUT�THE�
CAPABILITIES�THAT�VARIOUS� INSTRUMENTS�
HAVE�FOR�SENDING
� RECEIVING�AND�
UNDERSTANDING�CLASSES�OF�.*%*�
MESSAGES�WHICH� HAVE�BEEN�DEFINED�

4TRANGE�AS� IT�MAY�SEEM�THE�.*%*�
STANDARD�DOES�NOT�SPECIFY�EXACTLY�
WHAT�TRANSMISSION�RECEPTION�
FACILITIES�PARTICULAR�PIECES�OF�
EQUIPMENT�SHOULD� HAVE�� �SUCH�THINGS�
ARE� LEFT�UP�TO�THE�MANUFACTURER��
#ECAUSE�OF�THIS� IT�HELPS
� BEFORE�YOU�
PURCHASE�A�PIECE�OF�EQUIPMENT
�TO�
KNOW�WHICH�.*%*� FUNCTIONS�ARE�
SUPPORTED�AND�WHICH�ARE�NOT�

5HE� g.*%*� *MPLEMENTATION�$HARTh

".*("�4)011&3�l �*446&� ���l �"13*-������ �
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IS�A�WAY�OF�PRESENTING�THIS�
INFORMATION� IN�A�CONCISE
� AND�
STANDARDISED�FORM�� 	:OU�WILL�FIND�
THESE�CHARTS� IN�THE�MANUALS�OF�MOST�
.*%*�EQUIPMENT�ON�THE�MARKET
� SO� IT�
IS�WORTHWHILE� LEARNING�HOW�TO�
UNDERSTAND�THEM
�

"�.*%*� IMPLEMENTATION�CHART�IS�A�
STANDARDISED�TABLE�WHICH�DETAILS�THE�
.*%*�FUNCTION� NAMES
� INDICATES�THE�
TRANSMISSION�AND� RECEPTION�
CHARACTERISTICS�OF�THE�EQUIPMENT
� AND�
PROVIDES�ADDITIONAL� REMARKS�WHICH�
HELP� IN�THE�CHART�INTERPRETATION��5HE�
BASIC� LAYOUT
�WITH� SOME�OF�THE�FIELDS�
LABELLED�TO�HELP�WITH�THE�
EXPLANATIONS
� IS�SHOWN� IN�FIGURE�����

$)"35�*/5&313&5"5*0/
"T�THE�TOP�OF�THE�CHART�THERE�ARE�
DETAILS�OF�THE�TYPE�OF�PRODUCT
�THE�
PRODUCT�MODEL
� AND�THE� PREPARATION�
DATE�AND�VERSION� NUMBER�� 'OLLOWING�
THIS�THE�CHART�DIVIDES� INTO�FOUR�
COLUMNS�	LINE� LABEL�"
�WITH�THE�FIRST�
COLUMN� PROVIDING�THE�NAMES�OF�THE�
VARIOUS�CLASSES�OF�.*%*�MESSAGES�

5HE�DATA� IN�THE�NEXT�COLUMN�
SHOWS�THE�TRANSMISSION�CHARACTERb
ISTICS�OF�THE�UNIT�	IE� IT�TELLS�YOU� THE�
TYPES�OF�MESSAGES�WHICH�THE�UNIT�
CAN� SEND�TO�OTHER�UNITS
��5HE�NEXT�
DOES�THE� REVERSE�� �IT�SHOWS�WHICH�
.*%*�MESSAGES�CAN�BE�UNDERSTOOD�
BY�THE�EQUIPMENT��5HE�COLUMN� ON�THE�
FAR�RIGHT� IS� USED� FOR�GENERAL� REMARKS�
AND�ADDITIONAL� TECHNICAL� NOTES�

0NCE�YOU�VE�AN� IDEA�OF�WHAT�THE�
VARIOUS�CLASSES�OF�.*%*�MESSAGES�
ARE�USED�FOR�YOU�LL� FIND�THAT�MOST�OF�
THE�DATA�PROVIDED� IN�THE�FOUR�
IMPLEMENTATION�CHART�COLUMNS�WILL� BE�
SELF�EXPLANATORY�� 'OR�THE�MOMENT�
HERE�ARE�A�FEW�NOTES�TO� HELP���

.*%*�$-"44*'*$"5*0/
'IELD�#�HOLDS�THE�DEFAULT�.*%*�
CHANNEL� NUMBER�� *F�THIS�CAN�BE�
gMEMORIZEDh� 	IE�STORED�WHEN�THE�UNIT�
IS�SWITCHED�OFF

� THIS�WILL� BE�SHOWN� IN�
THE� REMARKS�COLUMN�� 'IELD�$�SHOWS�
WHETHER�IT� IS�POSSIBLE�TO�CHANGE�THE�
BASIC�CHANNEL� NUMBER�OF�THE�
EQUIPMENT�AND�FIELD� %�SPECIFIES�THE�
DEFAULT�.*%*�MODE
� IE�THE� gPOWER�UPh�
MODE�STATE�� 'IELD� &� IDENTIFIES�THE�
MODE�MESSAGES�WHICH� CAN�BE�SENT�
AND�UNDERSTOOD�BY�THE�EQUIPMENT�
WITH�THE� NEXT�LINE
� FIELD�'
� IDENTIFYING�
THE�MODE�SELECTED� IF�THE� UNIT�
RECEIVES� A�MODE�MESSAGE�THAT� IT�
CANNOT�UNDERSTAND
�

5HE� RANGE�OF�.*%*�NOTE�NUMBERS�
WHICH� CAN�BE�TRANSMITTED� AND�
RECEIVED� IS�SHOWN� IN� FIELD�(��0FTEN�
THE� RECEPTION� RANGE� IS�WIDER�THAN�THE�
RANGE�OF�NOTES�WHICH�CAN� BE�PLAYED�
BY�THE� INSTRUMENT��8HAT�HAPPENS� IS�
THAT�NOTES� AT�THE�EXTREMES�ARE�
TRANSPOSED�UP�OR�DOWN�UNTIL�THEY�FALL�
WITHIN�THE� RANGE�THAT�THE� UNIT�CAN�
COPE�WITH�� 	&NTRY�)� SHOWS�THE�PITCH�
RANGE�OF�THE� NOTES�THAT�WILL� SOUND� IN�
TERMS�OF�THE�.*%*� NOTE�NUMBERS
�

5OUCH� RESPONSE� INFORMATION
� IE

VELOCITY�DATA
� IS�SHOWN� IN� FIELD� *�
)ERE
�YOU�SHOULD� REMEMBER�THAT�JUST�
BECAUSE�A�SYNTHESIZER�DOES�NOT�HAVE�
A�TOUCH�SENSITIVE�KEYBOARD�	AND�
HENCE�CANNOT�TRANSMIT�KEY�PRESSURE�
RELATED�VELOCITY�DATA
� IT�DOES�NOT�
NECESSARILY�MEAN�THAT�THE�SYNTH�
CANNOT�UNDERSTAND�SUCH�DATA�WHEN� IT�
IS�PROVIDED�FROM�ANOTHER�SOURCE��:OU�
WILL
� IN�FACT
� FIND�THAT�MOST� gNONb
TOUCH�SENSITIVE� KEYBOARDh� UNITS�ARE�
ABLE�TO�USE� INCOMING�VELOCITY�
INFORMATION�� 'IELD�+
� INCIDENTALLY�IS�
USED�TO�PROVIDE�DETAILS�OF�A�UNIThS�
g/OTE�0FFh�VELOCITY�CHARACTERISTICS�

*N�ADDITION�TO�NOTE�ON�NOTE�OFF�
VELOCITY�DATA�MANY�TOUCH�SENSITIVE

KEYBOARDS�WILL� BE�ABLE�TO�TRANSMIT�
AFTERTOUCH� INFORMATION�� 'IELDS�,�AND�
-�PROVIDE�THE�DETAILS��"GAIN�YOU�LL� FIND�
gNON�TOUCH�SENSITIVEh� SYNTH� UNITS�
WHICH�ARE�ABLE�TO�USE�AFTERTOUCH�
MESSAGES�SENT�FROM�ANOTHER�SOURCE�

'IELD�.�TELLS�YOU�WHETHER�PITCH�
BEND� INFORMATION�CAN�BE�TRANSMITTED�
OR�RECOGNIZED�AND� IMMEDIATELY�AFTER�
THIS�YOUhLL� FIND�A�TABLE�	SHOWN�AS�FIELD�
/� IN�FIGURE��
�WHICH�GIVES�CONTROLLER�
NUMBERS�AND�THEIR�DESIGNATED�
EFFECTS�� *F�PROGRAM�CHANGE�MESSAGES�
CAN�BE�SENT�OR�RECOGNIZED
� THIS�WILL�
BE� INDICATED� IN� THE� APPROPRIATE�
COLUMNS�OF�FIELDS��� AND�1�� 'IELD�2�
PROVIDES�SUMMARY�DETAILS�OF�4:4&9

CAPABILITIES�� �FOR�FULL� 4:4&9�DETAILS�
YOU�WILL� NEED�TO�DELVE� INTO�THE�APPROb
PRIATE�SECTIONS�OF�THE�MAIN�MANUAL�

5HE�NEXT�THREE�FIELDS� 	3
� 4�AND�5
�
SHOW�WHETHER�SONG�POINTER�
MESSAGES�CAN�BE�TRANSMITTED�OR�
RECOGNIZED
�WHETHER�SONG�SELECT�
MESSAGES�CAN�BE�SENT�OR�RECOGNIZED
�
OR� IF�THE�UNIT�CAN�SEND�OR�RESPOND�TO�
A�TUNE� REQUEST�� *N�ALL�CASES� IF�A�
FACILITY�IS�SUPPORTED
�YOUhLL� FIND� gYESh�
ENTRIES� IN�THE�APPROPRIATE�COLUMNS�

'IELDS�6�AND�7�TELL�YOU�ABOUT�ANY�
REAL�TIME�MESSAGE�CAPABILITIES�� *T�LL�
SHOW�WHETHER�.*%*�TIMING�CLOCK�
MESSAGES�CAN�BE�SENT�OR�RECOGNIZED�
AND�WHETHER�START
� CONTINUE
� OR�STOP

'IGURE�� #?H?L;F�)% %�%GJF?G?HN;NCIH��B;LN�(;SION
� �BLANK�COLUMNS�ON�THE�RIGHT�HAVE�BEEN�LE FT�FOR�YOU�TO�F IL L� IN�YOUR�SYNTH�DE TA ILS
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COMMANDS�ARE�TRANSMITTED�OR�
UNDERSTOOD�

5HE�FOLLOWING�FIELDS� 	8
�9
�:�AND�
;
�SHOW�WHETHER� LOCAL�0/�0''
�ALL�
NOTES�OFF
� ACTIVE� SENSING�OR�SYSTEM�
RESET�MESSAGES�ARE�SUPPORTED�� *F
� FOR�
EXAMPLE
�THE� gALL� NOTES�OFF�� MESSAGE�
IS� UNDERSTOOD�BY�THE�UNIT�YOUhLL� FIND�
DETAILS� IN�THE� gRECOGNIZEDh� COLUMN�

-ASTLY�COMES�SPACE�WHERE�THE�
MANUFACTURER�CAN�WRITE�ANYTHING�
.OST�USE�THIS�SPACE�TO� PROVIDE�
INFORMATION�WHICH� ASSISTS� IN�THE�
INTERPRETATION�OF�DATA�GIVEN�EARLIER�

5HAT
� IN� A� NUTSHELL
� IS�WHAT�YOU�LL�
FIND� IN� A�.*%*� IMPLEMENTATION� CHART�
AND�THE�GOOD�NEWS� IS�THAT�THE�CHARTS�
FOR�;FF�EQUIPMENT�WILL� USE�THIS�
STANDARDISED�FORM��5HE�BENEFIT� IS�
THAT�NOT�ONLY�DO� PROSPECTIVE�BUYERS�
OF�A� PIECE�OF�EQUIPMENT�GET�A�CHANCE�
TO�SEE�A�SUMMARY�OF�.*%*�FACILITIES�
WHICH�THE�EQUIPMENT�PROVIDES
� BUT�
THEY�GET�THE�SUMMARY� IN� A�FORM�
WHICH�MAKES� IT�EASY�TO�COMPARE�
DIFFERENT�OFFERINGS�� *T�S� LITTLE�WONDER�
THAT
�WHEN�BUYING�NEW�EQUIPMENT
�
MOST�EXPERIENCED�.*%*� USERS�ASK�TO�
SEE�THE�MANUAL� � �WHAT�THEY�DO�OF�
COURSE� IS�TURN� STRAIGHT�TO�THE� PAGE�
WHICH�GIVES�THE� IMPLEMENTATION�
CHART
� AND�THEN�USE�THAT�AS�THEIR�
INITIAL� GUIDE�TO�THE� INSTRUMENT�

105&/5*"-�1*5'"--4
0NCE�YOU�GET� INTO�.*%*� THE�CHANCE�OF�
YOU�HIN�BUYING�EXTRA�EQUIPMENT
� OR�
CHANGING�SOME�EXISTING�ITEM
� IS�
REMOTE�� .*%*� IS� ADDICTIVE�AND�THE�
EASE�WITH�WHICH�YOU�CAN� LINK�NEW�
GEAR�TO�YOUR�EXISTING�SET�UP�MAKES�
SUCH�GROWTH� TEMPTING�

%ESPITE�THE�FACT�THAT�MOST�NEW�
gTOYS�� 	EXPANDERS
� EXTRA�DRUM�
MACHINES
� ALTERNATIVE�SEQUENCERS�
ETC

�WILL� BE�TROUBLE�FREE�THERE�ARE�
SOME� LESS�THAN�WELL�KNOWN�SNAGS�
THAT�ARE�WORTH�MENTIONING���

8ITH�THE�EARLY�GENERATION�OF�DRUM�
MACHINES
� FOR� INSTANCE
� EACH�DRUM�
HAD�A�FIXED�.*%*� NOTE�NUMBER�AND�
THESE�CORRESPONDENCES�WERE�FIXED�

0RIGINALLY�MANY�HOPED�THAT�AN�
EARLY�COMMON�STANDARD�WOULD� BE�
ADOPTED�SO�THAT�:AMAHA�S�BASS�
DRUM�NOTES�WOULD�BE�THE�SAME�AS�
3OLAND
�WHICH�WOULD� BE�THE�SAME� AS�
$ASIO�ETC��5HIS�DIDN�T�HAPPEN� BUT�THE�
PROBLEMS�WERE�EASED� AS�MOST�
PROFESSIONAL� SEQUENCERS�OFFERED�
DRUM�NOTE� REMAPPING�FACILITIES�TO�
EASE�THE�BURDEN�OF�TRANSLATING�DRUM�
PARTS�FROM�ONE�SET�OF�DRUM�NOTE��
NUMBER�CORRESPONDENCES�TO�
ANOTHER�

8HILE�THIS�DRUM�PART�REMAPPING�
IDEA� IS�FINE�WHEN�YOU�ONLY�HAVE�A�FEW�
SONGS�AND�SEQUENCES�TO�CHANGE
�
MOST�.*%*�MUSICIANS�END�UP�WITH�
SONG�LIBRARIES�CONTAINING�HUNDREDS�OF�
SONGS� 	EACH�OF�WHICH� CONTAIN�MANY�
DIFFERENT�SEQUENCES
�� #ECAUSE�OF�THE�
TIME� IT�TAKES
� HAVING�TO�SIT�DOWN�TO�
CHANGE�EVERY�SONG� IN� SUCH�A� LIBRARY� IS�
AN�ABSOLUTE� NIGHTMARE�

5)&�#&"5�(&/&3"5*0/
5HE� LATEST�GENERATION�OF�DRUM�
MACHINES
� SUCH�AS�THE�:AMAHA�S�
39�
� HAVE�OPTED� FOR�USER�ASSIGNABLE�
DRUM�NOTE�NUMBER�CORRESPONDENCES��
5HESE�TYPE�OF�UNITS�CAN�BE�CONFIGb
URED�SO�THAT�THE� NEW�DRUM�NOTE�
NUMBER�CORRESPONDENCES�MATCH�THE�
EXISTING�DRUM�NOTE� RELATIONSHIPS�OF�
YOUR�STORED�SEQUENCE�DATA��5HIS�
APPROACH�COMPLETELY�AVOIDS� HAVING�TO�
EDIT�YOUR�EXISTING�SONG�DATA�

4O
� IF�THIS�PROBLEM�HAS�NOW�BEEN�
SOLVED�WHY�MENTION� IT �5WO�REASONS�

'IRSTLY�THERE�ARE�STILL� A� LARGE�NUMBER�
OF�FIXED�DRUM�NOTE�NUMBER�UNITS�
WHICH� ARE�STILL� AVAILABLE�ON�THE�
SECOND� HAND�MARKET�AND�WHILE�
THEREhS� NO�DOUBT�THAT�THESE�OFFER�A�
CHEAP�WAY�OF�ADDING�EXTRA� PERCUSb
SION� FACILITIES�YOU�HAVE�TO�BE�CAREFUL
� �THE�MAIN�DANGER�IS�THAT�SOME�OF�
THE�DRUM�NOTE�CORRESPONDENCES�WILL�
CLASH�WITH�THE�ASSIGNMENTS�WHICH�
YOU�VE�ALREADY�ADOPTED�� *T�IS�AN�EASY

DANGER�TO�AVOID���� BEFORE�OPTING�FOR�
SUCH�A� UNIT�� �CHECK�THE�MANUAL� AND�
THE� IMPLEMENTATION�CHART�TO�SEE�THAT�
THE�DRUM� NOTE�VALUES�DO�NOT�CLASH�
WITH� ANYTHING�YOU�ARE�USING�ALREADY�

5HE� SECOND� REASON� *�MENTIONED�
THIS� PROBLEM� IS�TO�DRIVE�HOME�A�POINT�
WHICH�WILL� BECOME�MORE� IMPORTANT�AS�
YOUR�.*%*�WORK�PROGRESSES�

.",*/(�5)&�$)"/(&4
8HEN�ONLY�A�FEW�DOZEN�SONGS�ARE�
INVOLVED
� GOING�THROUGH�EACH�
SEQUENCE�AND�MAKING�VARIOUS�EDIT�
CHANGES� IS� NOT�THAT�TIME�CONSUMING��
"FTER�A�FEW�YEARS�OF�ARRANGING�AND�
COLLECTING�.*%*� SEQUENCE�DATA�
THOUGH�YOUR� gLIBRARYh� IS� LIKELY�TO�HAVE�
GROWN�TO�THE� POINT�WHERE�THESE�TYPE�
OF�MANUAL�GLOBAL�EDIT�OPERATIONS�ARE

NO� LONGER�FEASIBLE�BECAUSE�OF�THE�
TIME�THEY�WOULD�TAKE�

1ROBLEMS�CAN�ALSO�APPEAR�WHEN�
YOU�CHANGE
� OR�ADD
�SYNTHESIZERS� AND�
ADDITIONAL� SOUND�MODULES��:OU� ARE�
BOUND�TO�WANT�MANY�OF�YOUR�EXISTING�
SEQUENCES�TO�SOUND�MUCH�THE�SAME�
AS�THEY�DID�ORIGINALLY
� SO�TO�START�WITH�
VOICES�ON�THE�NEW�UNIT�MUST�BE�
FOUND�WHICH� CORRESPOND�TO�THE�VOICES�
AVAILABLE�ON�THE�PREVIOUS�EQUIPMENT��
5HIS�WILL� ENTAIL� BOTH�FINDING�	AND�
POSSIBLY�CREATING
�THE�APPROPRIATE�
VOICES� AND�MAKING�SURE�THAT�THE� NEW�
VOICES� ARE�USED�

"S�WEhVE�SEEN
�VOICE�SELECTION� IS�
USUALLY�DONE�VIA�.*%*� PROGRAM�
CHANGE�COMMANDS�AND�THESE�
MESSAGES�WILL� BE�EMBEDDED� IN�YOUR�
SEQUENCES�� *F
� FOR�EXAMPLE
� A�
PROGRAM�CHANGE����HAD� SELECTED�A�
CELLO�VOICE�ON�YOUR�3OLAND�)4��
�
THEN�YOU�LL� NEED�TO� BE�ABLE�TO�MAKE�
ANY�NEW�UNIT�SELECT�A�EQUIVALENT�
VOICE�WHEN� IT�RECEIVES�A�PROGRAM�
CHANGE����COMMAND�

"-5&3*/(�130(3".4
0NE�OF�THE�MOST� IMPORTANT�FACILITIES�
ON�ANY�NEW�SYNTHESIZER�UNITS�WILL� BE�
A�USER�DEFINABLE� PROGRAM�CHANGE�
TABLE��5HIS�WILL� LET�YOU� ASSIGN� ANY�
VOICE�TO�ANY�PROGRAM�CHANGE�NUMBER�
TO�AVOID� HAVING�TO�EDIT�ANY�OF�YOUR�
EXISTING�SEQUENCE�DATA�� *N� SHORT�YOU�
CREATE�OR�FIND�THE�REQUIRED�VOICES�ON�
THE�NEW�UNIT�AND�SET�UP�THE�PROGRAM�
CHANGE�TABLE�SO�THAT�PROGRAM�
NUMBERS
� ALREADY�EMBEDDED� IN�YOUR�
EXISTING�SEQUENCER
� SELECT�
APPROPRIATE�VOICES� IN�THE�NEW�UNIT�

4:4&9�MESSAGES�ARE�A�DIFFICULTY�
AS�FAR�AS�SEQUENCE� PORTABILITY�IS�
CONCERNED��8ITH�EXPANDER�UNITS� LIKE�
:AMAHAhS�59��;
�WHICH� HAS�QUITE�A�
SOPHISTICATED� SET�OF�4:4&9�CONTROL�
MESSAGES
� IThS� POSSIBLE�TO�DO�ALL

SORTS�OF�CLEVER�TRICKS
� EG�CREATE�
CONTROL� SEQUENCES�WHICH�MODIFY�THE�
PROGRAM�CHANGE�TABLE�JUST�PRIOR�TO�
THE�START�OF�THE� REAL�MUSIC�SEQUENCE�
	SO�THAT�AN�ALTERNATIVE�SET�OF�VOICES�
ARE�MADE�AVAILABLE
�

5HE�FACILITIES�ARE�BRILLIANT���� UNTIL�
THE�TIME�COMES�WHEN�YOU� CHANGE�
EXPANDERS�AND�REALISE�THAT�ALL�YOUR�
CLEVER�4:4&9�STUFF�IS�GOING�TO�HAVE�TO�
BE�COMPLETELY�RE�WRITTEN�� .Y�ADVICE �
&XPERIMENT�AND� LEARN�ABOUT�4:4&9�
MESSAGES�BUT�DO�KEEP� IN� THE�BACK�OF�
YOUR�MIND�THE�PITFALLS�OF�EMBEDDING�
THIS�TYPE�OF�DATA� IN�YOUR�SEQUENCES�

,&&1�*5�6/%&3�$0/530-
.*%*�$ONTROLLERS� ARE� ANOTHER�AREA�TO�
WATCH� FOR�� PROBLEMS�ARE�MINIMISED�
BY�STICKING�TO�CONTROLLERS�WHICH� HAVE�
STANDARD�USAGE�AND�BY�OPTING�FOR�
NEW�UNITS�WHICH� PROVIDE�USER��
ASSIGNABLE�CONTROLLER�FUNCTIONS�

5HERE�S�A�GOOD�CHANCE�THAT�MORE�
BUDGET�PRICED�.*%*�EQUIPMENT�WILL�
INCLUDE�ASSIGNABLE�CONTROLLERS�AS�THE�
TREND�FOR� INCREASED� PROGRAMMABILITY�
GROWS��5AKE�A� LOOK�AT�THE� IMPLEMENb
TATION� SHEET�<?@IL?�SIO�<OS��CHECK�
THAT�NONE�OF�THE�CONTROLLER�MESSAGES�
PRESENT� IN�YOUR�SEQUENCES�WILL� CAUSE�
PROBLEMS�WITH�THE� NEW�EQUIPMENT�

.OST�SEQUENCERS�WILL� LET�YOU� REb
ASSIGN�EMBEDDED�CONTROLLER�NUMBERS�
ETC
� BUT� IDEALLY�YOU� SHOULD� AIM�TO�
AVOID�PLACING�YOURSELF�IN� A�POSITION�
WHERE� IT�BECOMES�NECESSARY�TO�
EDIT�REMAP�CONTROLLER�NUMBERS� IN�ALL�
OF�YOUR�EXISTING�SEQUENCES�

.ANY�OF�THESE�TROUBLES�CAN�BE�
AVOIDED�BY�ADVANCE�PLANNING�BUT��
BEFORE�YOU�BUY�NEW�	OR�SECOND�HAND
�
EQUIPMENT�CHECK�THE� IMPLEMENTATION�
SHEETS���� LOOKING�CAREFULLY�FOR�
POTENTIAL� AREAS�OF�INCOMPATIBILITY�WITH�
THE� INFORMATION�YOU�VE�BUILT�UP�DURING�
YOUR�.*%*� LIFETIME�� -OOK�FOR�FLEXIBILITY�
IN�THE�AREAS�OF�PROGRAM�CHANGE�
TABLES�AND�.*%*� CONTROLLER�
ASSIGNABILITY
� AND� IDENTIFY�CONTROLLER�
NUMBER�CONFLICTS�BEFORE�YOU�COMMIT�
YOURSELF�TO�A�NEW�.*%*�UNIT�

"BOVE�ALL���� AVOID�UNNECESSARY�
DEPENDENCE�ON�4:4&9�CONTROL�
MESSAGES�BECAUSE�THEY�ARE�
EQUIPMENT�SPECIFIC�AND�WILL� CAUSE�
SERIOUS� PORTABILITY�PROBLEMS� IF�
EMBEDDED� IN� SEQUENCE�DATA�

0,�SO�THE� LAST�PARAGRAPH�MAY�
SOUND� LIKE�THE�.*%*�EQUIVALENT�OF�
%ESIDERATA�BUT�THIS�COMES�FROM�
FINDING�THINGS�OUT�THE� HARD�WAY�� �*hVE�
SHIFTED� HUNDREDS�OF�SONGS�ACROSS�TO�
NEW�SEQUENCERS�AND� HAVE�USED�SONG�
ARRANGEMENTS�WITH�A�WIDE� RANGE�OF�
.*%*�SYNTHESIZERS
� EXPANDERS
� DRUM�
MACHINES�AND�EFFECTS�UNITS�� 5HE�ONE�
THING�THAT�HAS�BEEN�DRIVEN�HOME�TO�
ME� IS�THIS���� THE� KEY� ISSUE� IN� SUCH�
TRANSFERS� IS�TO�FIND� OUT�HOW�TO�AVOID�
HAVING�TO�UNDERTAKE�ANY�MAJOR�EDITING�
OF�THE�EXISTING�SEQUENCE�DATA�

-AST�OF�ALL� IN�THIS� PARADE�OF�DOOM�
AND�GLOOM
�WHICH�YOU�SHOULD�NOTE

?KJPEJQA@�KJ�L=CA� ���

� * T �IS � TH E �4:4&9�M ESSAGES�W H ICH �A LLO W �
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COURSE 
� THE �P O S S IB ILITIE S �FO R �O TH E R�TYPES�O F�

EQU IPM EN T�CO N TRO L�A RE �E N D LE S S ��

&�.#+*� �1/0%*#� Z� &�.#+*��1/0%*#
4:4&9�� �5HE�SPECIALISED�DATA�WHICH�IS�TRANSMITTED�VIA�.*%*�CONTAINING�

INFORMATION�WHICH�CAN�ONLY�BE�UNDERSTOOD�BY�THE�MAKE�AND�MODEL�OF�
INSTRUMENT�TO�WHICH�IT�IS�ADDRESSED�

3EAL�TIME�� �%ATA�IS�ALTERED�AS�IT�OCCURS�RATHER�THAN�WHEN�IT�IS�RESIDING�IN�
THE�MEMORY�OF�THE�COMPUTER�

.*%*�FILE�FORMAT�� �"�STANDARD�FILE�FORMAT�WHICH�ENABLES�.*%*�DATA�TO�BE�
LOADED�FROM�ONE�PROGRAM�TO�ANOTHER�

.*%*�� �.USICAL�*NSTRUMENT�%IGITAL�*NTERFACE�
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%R� 5�S� PRODUCE� MORE� ".*("� MUSIC� SOFTWARE� THAN� ANY� ONE�
ELSE�� 5HEY� SUPPORT� THEIR� PRODUCTS� WITH� REGULAR� UPDATES� GIVING�
VOU� NEW� EXCITING� FEATURES�� #UY� ANY� %R� 5�S� PRODUCT� IN� THE�
,NOW LEDGE � THAT� IT�WILL� OFFER� GOOD� VALUE
� FEATURES�AND� SUPPORT��
/OTATION� PACKAGES
� SEQUENCERS
� EDITORS� AND� MORE� FOR� NOVICES�
AND�PROFESSIONALS�ALIKE��"S� THEIR�AUTHORISED�6,�DISTRIBUTOR�ONLY�
;0/&�ARE�ABLE� TO� FULLY� SUPPORT�ALL� %R�5�S� PRODUCTS�AND� SUPPLY�
UPDATES
� UPGRADES�ETC�TO�ALL�3&(*45&3&%�64&34�� 3ING�OR�WRITE�
FOR�FREE� INFORMATION�AND�ADVICE�

%R�5�S�1HANTOM� IS�A�
VERY�RELIABLE�AND�

ACCURATE�DEIVCE�THAT�
ACTS�AS�STANDARD�

"MIGA�.*%*� INTERFACE�
AND�A�4.15&�
TIMECODE�

READER�WRITER�� *T�
COULDN�T�BE�EASIER�TO�
SYNCHRONIZE�YOUR�
MUSIC�TO�VIDEO�OR�

AUDIO�TAPE

1 H A N TO M

4"7&�^������WITH�9�O3
#ELIEVE� IT�OR�NOT�9�O3� IS�A�COMPLETE�EDITOR�LIBRARIAN� FOR�OVER� �����

SYNTHS�AND�.*%*�DEVICES�FROM�ALL�THE�BIG� 	AND�SMALL
�
MANUFACTURES�� &VEN�AT�JUST�^���EDITOR�THIS�REPRESENTS�OVER�

^�
����WORTH�OF�EDITORS� IN�ONE�PACKAGE�FOR�JUST�^����� /OT�TO�
MENTION�9�O3�S�EXTENSIVE�LIBRARIAN� FACILITIES
�.1&�COMPATIBILITY�
	REAL�TIME�VOICE�EDITS�THRU�,$4

� RANDOMISATION�AND�A�CONSTANTLY�
UPDATED�PROFILE�LIST�IS�IT�HARDLY�ANY�WONDER�9�O3� IS�SO�POPULAR�

�QQBKQFLK� >II�T >AB�VYR� cRP(<U
EA�E:7�@7H�!�)��
��8AC.64*$�9

LTKBOP JUST � F U  �

m � 4YNCHRONIZATION�
FOR�VIDEO�AND�
AUDIO�IS�EASY�

@H�QUALITY�.*%*� INTERFACE�
#IT�ACCURATE�4.15&�WITH�OFFSET�
��
���
����AND����DROP�
.1&�COMPATIBLE�
4TORE�CONRIGS��TO�DISK�
4UPPORTS�,$4
� 1RESENTER
�
4HOWMAKER�AND�#ARS���1IPES�
1ROTECTION�FROM�CROSSTALK���
%ROPOUTS�
8ORKS�WITH�ANY�"MIGA
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l�'ULL�QUANTISE�AND�LOOP�RECORD
l�.ULTI�PROGRAM�ENVIRONMENT
l�/OTATION�DISPLAY��PRINTING
l�%RAW�EDITDATA�IN�REALTIME
l�4UPPORTS�4.'5&�THRU�PHANTOM�
OR.411

3EAD�THE� RAVE�REVIEWS� IN�
4OUND�ON�4OUND
�"MIGA�

$OMPUTING
�"MIGA�
4HOPPER
�"MIGA�'ORMAT

l�7ARIABLE�RESOLUTION�UP�TO����PPQ
l�"UTOMIX
�ON�BOARD�.*%*�.IXER
l����TRACKS�����SEQ����SONGS
l�4UPPORTS�FULL�4.'5&�AND�.41
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,$4� IS�THE�MOST�POWERFUL�.*%*� SEQUENCER�AVAILABLE�FOR�THE�"MIGA�� *TS�
EASE� OF� USE
� RELIABILITY� AND� ROCK� STEADY� TIMING� HAVE� MADE� IT� MANY�
FRIENDS�� 3EGULAR� UPDATES�ALSO� MAKE� IT� THE� BEST�SUPPORTED�� /OW�WITH
EVEN�MORE�FEATURES�LIKE�REALTIME�GRAPHIC�EDITING�AND� NOTATION
�THE�NEW�
,$4�����IS�THE�ONLY�CHOICE�FOR�THE�SERIOUS�"MIGA�MUSICIAN�
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BUT�KEEP� IN�PERSPECTIVE
� COMES�THE�
BIG�ONE�� �CHANGING�SEQUENCERS�� *T�S�
WORTH�MENTIONING�SOME�NON�"MIGA�
MATERIAL� HERE�BECAUSE�YOU�MAY�HAVE�
ALREADY�BEEN� INVOLVED�WITH�
SEQUENCING�BEFORE�HITTING�THE�"MIGA�
SCENE�� *F�YOU�CHANGE�FROM�A�
DEDICATED� SEQUENCER
� SUCH�AS�THE�
"LESIS�..5��
�TO�A�COMPUTER��
SOFTWARE�BASED�SEQUENCER�PACKAGE�
LIKE�AN�"TARI�45�RUNNING�4TEINBURGhS�
1RO����OR�AN�"MIGA�RUNNING�%R�5hS�
,$4
� THEN�THE�SAFEST�WAY�OF�MOVING�
YOUR�SEQUENCER�FILES� IS�TO�DO� IT�IN�
REAL�TIME��$ONNECT�THE�SEQUENCERS�
TOGETHER�AND�PLAY�ONE�WHILE�YOU�
RECORD�WITH�THE�OTHER�� %ON�T�FORGET�
THAT�THE�SEQUENCER�WHICH�YOUhRE�
RECORDING�INTO�SHOULD� BE�SET�SO�THAT�
IT� IS� USES�THE�.*%*�CLOCK�MESSAGES
�
NOT�ANY�INTERNAL�CLOCK
� OTHERWISE�
YOUhLL� LOOSE�ALL� OF�YOUR�BAR�DEFINITIONS��
5HIS�METHOD�OF�DIRECT�LINKING� IS�
SIMPLE�TO�DO
� AND�EVEN�THOUGH� IT�CAN�
TAKE�TIME
� IT�HAS�ONE�OVER�RIDING�
ADVANTAGE�� �IT�ALWAYS�WORKS�

*F�YOU�VE�ALREADY�GOT�A�COMPUTER�
BASED�SEQUENCER�BUT�ARE�MOVING�TO�
AN�"MIGA�SEQUENCER�THEN�THERE�ARE�
ALTERNATIVE�POSSIBILITIES�� *F�THE�FILE�
FORMATS�OF�THE�TWO�SEQUENCERS�ARE�
COMPATIBLE� IT�MAY�BE�POSSIBLE� 	VIA�A�
SERIAL�COMMS� PACKAGE�OR�SELF�WRITTEN�
SOFTWARE
�TO�TRANSMIT�THE�SEQUENCER�
FILES�FROM�ONE�MACHINE�TO�THE�OTHER�

"NOTHER�ALTERNATIVE�FOR�COMPUTER�
BASED�SEQUENCER�USERS� IS�TO�USE�
4TANDARD�.*%*� 'ILES��5HE� IDEA� IS�THAT�
A�COMMON�FILE�FORMAT�HAS�BEEN�
DEFINED�AND�MANY�SEQUENCER�
PACKAGES�OFFER�PROGRAM�OPTIONS� 	OR�
SEPARATE�UTILITIES
�WHICH� ALLOW�USERS�
TO�TRANSLATE�THEIR�FILES� INTO�A�FORMAT�
WHICH�OTHER�SEQUENCER�PROGRAMS�CAN�
READ�� /OWADAYS�MANY�COMPUTERS�CAN�
READ�AND�WRITE�MORE�THAN�ONE�TYPE�OF�
DISK�FORMAT�AND�THIS�HAS�EASED�MOST�
FILE�TRANSFER�PROBLEMS�

"LTHOUGH�DESIGNED�TO�MAKE�
SEQUENCER�DATA� PORTABLE
� AN�
INTERESTING�OFFSHOOT�HAS�EMERGED�� �
THE�FACT�THAT�IT� IS� NOW�POSSIBLE�TO�BUY�
COMPLETE�SONGS�	WHICH�HAVE�BEEN�
PLAYED�BY�PROFESSIONAL�MUSICIANS
� IN�
.*%*�FILE�FORM��;ONE�%ISTRIBUTION
�FOR�
INSTANCE
� 	a�������������
�OFFER�
THE�VERY�COMPREHENSIVE� g5RYCHO�
5UNESh�.*%*� 'ILE� RANGE�

5ODAY�A�GREAT�MANY�SOFTWARE�
PACKAGES� PROVIDE�SOME� LEVEL�OF�.*%*�
FILE�SUPPORT�AND�MORE�AND�MORE�
USERS� ARE�BEGINNING�TO� REALIZE�THE�
BENEFITS�OF�STORING�SEQUENCES� IN�THIS�
WAY�� *F�YOU�WANT�T �KNOW�A� LITTLE�MORE�
ABOUT�THE� �INTERNAL� CONTENTSh� OF�THESE�
FILES�SEE�THE�BOX�OPPOSITE���

"5�5)&�&/%�0'�5)&�%":
5HE�.*%*�TRAIL
� LIKE�MOST�THINGS
� IS�
OPEN�ENDED�AND�THERE� IS�ALMOST�NO�
LIMIT�TO�WHAT�YOU�CAN�SPEND
� LEARN�
AND�DO��'OR�TOP�END�USERS�THERE� IS
�
AS�WELL� AS� HEAVYWEIGHT�SEQUENCERS

SUCH�AS�%R�5hS�,$4�AND�#LUE�3IBBON�
4OUNDWORKS�� �;LM�-CJ?M�� A�GROWING�
VARIETY�OF�NOTATION
� COMPOSITION� AND�
PATCH�LIBRARIAN�.*%*�SOFTWARE�	CHECK�
OUT�SOME�OF�THE�%R�5�S�OFFERINGS�SUCH�
THE� $OPY�STAND�5,/	
�5HE�SOFTWARE��
RELIABILITY�PROBLEMS
�WHICH�PLAGUED�
MANY�OF�THE�"MIGA�S�EARLY�.*%*�
OFFERINGS
� HAVE� LONG�SINCE�GONE�AND�
.*%*�WISE�THE�"MIGA� IS� NOW�GOING�
FROM�STRENGTH�TO�STRENGTH�

%ESPITE�THE�ELECTRONIC�COMPLEXITY�
.*%*�GEAR�IS�ALSO�RELIABLE�� �WHEN�
PROBLEMS�DO�OCCUR�IT� IS� USUALLY�
BECAUSE�OF�SILLY�THINGS�SUCH�AS�WRONG�
CONNECTIONS
�FAULTY� LEADS
� INADVERTENT�
ALTERATION�OF�A�UNIThS� INTERNAL�
PARAMETERS
� AND�SO�ON�

5)&�-"45�3&4035
'AULT�FINDING�IS�SOMETHING�WHICH�
COMES�WITH�PRACTICE�BUT�THERE�ARE�A�
FEW�THINGS�WHICH�CAN�MAKE� LIFE�
EASIER�� *T�IS�FOR� INSTANCE�USEFUL� IF�
.*%*� INTERFACES
� AND�OTHER�ITEMS�OF�
EQUIPMENT
� HAVE� LED� INDICATORS�WHICH

FLASH�WHEN�.*%*�DATA� IS�BEING�
RECEIVED��8HEN�YOU�NEED�ADDITIONAL�
HELP�THEN�THERE� ARE�A�NUMBER�OF�
POSSIBILITIES��4TUDIOMASTER�	c�����b
������
�MARKET�A�.*%*�ANALYSER�
CALLED�THE�."���WHICH�CAN�BE�USED�
TO�CHECK�THE�TYPES�OF�MESSAGES�
BEING�SENT�DOWN�A�.*%*� LINE�
'OREFRONT�5ECHNOLOGY�	a�����b
�����
�OFFER�A�PROGRAMMABLE�.*%*�
MESSAGE�TRANSMITTER�UNIT�CALLED�THE�
'5��1LUS�1ATCH�COMMANDER�WHICH�
CAN�BE�USED�TO�SEND�A�VARIETY�OF�.*%*�
MESSAGE�TYPES�

5HE�%ATA1AK�.*%*�5OOLKIT�
PROGRAM
� 	a������������
� IS�
ANOTHER�USEFUL�DIAGNOSTIC� UTILITY��
4TRANGELY�ENOUGH�MOST�OF�THE�
PROBLEMS�THAT� *� ENCOUNTER�	AND�
NOWADAYS�THESE�ARE�USUALLY�OTHER�
PEOPLESh� .*%*� NIGHTMARES
�ARE�SOLVED�
NOT�BY�USING�LOADS�OF�DIAGNOSTIC�
TOOLS
� BUT�BY�SPENDING�HALF�AN� HOUR�
READING�THE�APPROPRIATE�EQUIPMENT�
MANUALS�	THERE� IS�A�MORAL� HERE�
SOMEWHERE
�

.OST�OF�THE�TIME�THOUGH�YOU�ARE�
NOT�GOING�TO�ENCOUNTER�ANY�SERIOUS�
PROBLEMS� AND�YOU�CERTAINLY�SHOULD�
HIN�HAVE�TO�SPEND� LARGE�AMOUNTS�OF�
YOUR�.*%*�LIFETIME�ENGAGED� IN� FAULTb
FINDING�� 1LAYING�MUSIC
� AND� LEARNING�
ABOUT�.*%*
� SHOULD�BE�ENJOYABLE�AND�
PERHAPS�THE�BEST�WAY�TO� KEEP� IT�SO� IS�
TO�TAKE�THINGS�SLOWLY�� 3EAD� REVIEWS
�
BOOKS�ON�.*%*� 	AND� SERIES� LIKE�THIS
�
AND�TRY�TO� LEARN� AS�MUCH�AS�POSSIBLE��
�ON


� DONhT�FEEL�THAT�YOU�MUST�LEARN�
ABOUT�HEX�NUMBERS�OR�4:4&9�
MESSAGES� RIGHT�FROM�THE�START�� �JUST�
CONCENTRATE�ON�THE�THINGS�THAT�SIO�
FEEL� ARE�USEFUL�TO�YOU�AT�THE�PRESENT�
TIME�	YOU�LL� KNOW
� INCIDENTALLY
�WHEN�
YOU�VE�GOT�THE�BALANCE� RIGHT�BECAUSE�
THE�HEADACHES�WILL� STOP
�

8ELL� THAT�S� IT�AS�FAR�AS�THIS�
INTRODUCTORY�SERIES�GOES�� *� DID�SAY�*hD�
TRY�TO�EXPLAIN�WHAT�.*%*�WAS�� �UNTIL�
NEXT�MONTH� KEEP�GOING�WITH�THIS�
THOUGHT�
.*%*
� IS�THE�BEST�THING�THA T�HAS�EVER�
HAPPENED�TO �THE�MUSIC�WORLD�� $%

. *% *� 'HKDR
5O�BE�HONEST�YOU�ARE�UNLIKELY�TO�EVER�NEED�TO�KNOW�IN�
GREAT�DETAIL� HOW� INFORMATION� IS�STORED� INSIDE�A�STANDARD�
.*%*� FILE
� BUT�A� ROUGH�APPRECIATION�OF�THE� LAYOUT� IS�USEFUL�

"�.*%*� 'ILE
�JUST�LIKE�ANY�OTHER�COMPUTER�FILE�CONSISTS�
BASICALLY�OF�A�SERIES�OF�BYTES��5HE�.*%*� FILE�STANDARD�
SPECIFIES�THE� INTERPRETATION�AND�ARRANGEMENT�OF�THOSE�
BYTES��"T�THE�HIGHEST� LEVEL�.*%*� 'ILES�CONSIST�OF�IDENTIFIABLE�
BLOCKS�OF�DATA�CALLED� �CHUNKS��� &ACH�CHUNK�CONSISTS�OF�A���
CHARACTER�IDENTIFIER�FOLLOWED�BY�A����BIT�NUMBER�WHICH�
SPECIFIES�THE�BYTE�LENGTH�OF�THE�DATA�HELD� IN� THE�CHUNK
� IE�
ALL�CHUNKS�ADOPT�THIS�TYPE�OF�ARRANGEMENT���

$HUNK� CCHUNK�� �CHUNK�SIZE�� �ACTUAL�CHUNK�
IDEN TIFIE R� DATA�

��#YTES� ��#YTES� CHUNK�SIZE�BYTES

0NLY�TWO�TYPES�OF�CHUNKS�ARE�CURRENTLY�DEFINED�� HEADER�
CHUNKS�WHICH�HAVE�A� g.5HDh� IDENTIFICATION� LABEL
� AND�TRACK�
CHUNKS�WHICH� HAVE�A� g.5RKh� INTERNAL� LABEL��5HESE�TWO�
CHUNK�TYPES�CAN�ACTUALLY�BE�ARRANGED� IN�THREE�WAYS�AND� IT�
IS�THIS�WHICH� LEADS�TO�THE�THREE�TYPES�OF�.*%*�FILES�BEING�
DEFINED���

'ORMAT���TYPE�FILES
�WHICH�CONTAIN�A�HEADER�CHUNK�
FOLLOWED�BY�A�SINGLE�TRACK�CHUNK
� ARE�THE�SIMPLEST�	AND�
MOST�PORTABLE
�OF�ALL�THE�.*%*�FILE� ARRANGEMENTS��5HEY�RE�
USED�PRIMARILY�FOR�STORING�SEQUENCE�AND�SONG�DATA�AS�A�
SINGLE�STREAM�OF�EVENTS�

5HE�OTHER�TWO�TYPES�HAVE�BEEN�DEVISED�FOR�SPECIFIC�
MULTI�TRACK�MULTI�SEQUENCE�USES��'ORMAT���TYPE�FILES�ALLOW�
MULTIPLE�PARALLEL�TRACK�SEQUENCES�TO�BE�HANDLED� 	THESE�
FILES�WILL�CONTAIN�A�HEADER�CHUNK�FOLLOWED�BY�A�SET�OF�
SEPARATE�TRACK�CHUNKS
�� 'ORMAT���FILES�ALLOW�COLLECTIONS�OF�
INDEPENDENT�SEQUENCES�TO�BE�STORED�� �A�SEQUENCER�MIGHT�
SAVE�A�NUMBER�OF�INDIVIDUAL�VERSE�CHORUS�SEQUENCES�AS�A�
SINGLE�FORMAT��� TYPE�.*%*�FILE�

*RRESPECTIVE�OF�THE�TRACK�CHUNK�ARRANGEMENT�THE� LAYOUT�
OF�THE�TRACK�CHUNKS�WILL�FOLLOW�A�CLEARLY�DEFINED�PATTERN��
.*%*�'ILE�EVENTS�ALL� START�WITH�A�TIME�VALUE�	IE�THEY�ARE�
TIME�STAMPED
�AND�THREE�DISTINCT�CATEGORIES�OF�EVENT�HAVE�
BEEN�DEFINED��.*%*�EVENTS
�4:4&9�EVENTS
� AND�.ETA�
EVENTS��.*%*�EVENTS�ARE�THE�EASIEST�TO�EXPLAIN�� �THEY�CAN�
BE�ANY�.*%*�CHANNEL�MESSAGE�

4:4&9�&VENTS�ARE�HIN� IDENTICAL�TO�ORDINARY�.*%*

4:4&9�EVENTS�� � IN�FACT�TWO�DISTINCT�FORMS�CAN�EXIST�WITHIN�
A�.*%*� FILE��5HE�BASIC�INFORMATION�PACKET�INCLUDES�AN�
ADDITIONAL� BYTE�COUNT�FIELD�WHICH�GIVES�THE� LENGTH�OF�THE�
REAL�DATA���

4:4&9�&VENTL� �'��HEX�� ��ENGTH�� �DATA�BYTES�

*F�THE�4:4&9�MESSAGE� IS�SENT�AS�A� SINGLE� PACKET�THEN�THE�
LAST�DATA�BYTE�SHOULD�BE�THE�CONVENTIONAL�&09�	'��HEX
�
4:4&9�TERMINATOR��5HIS�MAY�APPEAR�TO�BE�UNNECESSARY�
SINCE�A�4:4&9�MESSAGE� LENGTH�FIELD� IS� ALSO� INCLUDED�� *N�
THE�ORIGINAL�.*%*� 'ILE�STANDARD� IT�WAS� INDEED�UNNECESSARY�
AND�THE�TERMINAL� '��BYTE�WAS�NOT�REQUIRED�

5HE� REASON�THAT�THE�'��TERMINATOR�HAS� BEEN� REb
INTRODUCED� IS�THAT�A�NEW�.*%*� FILE�4:4&9�MESSAGE�HAS�
BEEN�DEVISED�WHICH�ALLOWS� LARGE�4:4&9�MESSAGES�TO�BE�
BROKEN�UP�INTO�TIME�STAMPED�PACKETS�

5HE�NEW�MESSAGE�ACTUALLY�STARTS�WITH� THE�'��HEX�
TERMINATOR�AND�TAKES�THIS�GENERAL�FORM���

4:4&9�&VENT�� �'��HEX�� �LENGTH�� �DATA�BYTES�

*F�A�PROGRAM�WANTS�TO�SPLIT�A�4:4&9�MESSAGE� INTO�A�
NUMBER�OF�SEPARATE�PACKETS� IT�DOES� IT�BY�USING�THE�'0�FORM�
FOR�THE�FIRST�DATA�PACKET
� AND�'��FORMS�FOR�ANY�SUBSEQUENT�
PACKETS�� 	5HE� LAST�BYTE�OF�THE� LAST�PACKET�OF�INFORMATION�
CONTAINS�A� gREALh�TERMINAL� &09�BYTE
�

5HE�THIRD�CLASS�OF�EVENTS�THAT�THE�.*%*� 'ILE�STANDARD�
SUPPORTS�ARE�NON�.*%*�EVENTS�AND�THESE�ARE�KNOWN�AS�
.ETA�EVENTS��"LL�OF�THESE�START�WITH� AN�''�HEX�CHARACTER�AS�
THE� PRIMARY�META�EVENT�IDENTIFIER�AND� IMMEDIATELY�AFTER�
THIS�COMES�A�META�EVENT� �TYPE�� FIELD
� A�BYTE�COUNT�VALUE
�
AND� FINALLY�THE�DATA� ITSELF���

.ETA�&VENT� �''�HEX�� �META�� �IENGTH�� �DATA�
EVENT�TYPE�� BYTES�

*N� A�SENSE�THE�TYPE�FIELD�BYTE�PERFORMS�THE�SAME�JOB�AS�A�
.*%*�STATUS�BYTE�BUT� IT�IS� OF�COURSE�BEING�USED�TO�CLASSIFY�
A�META�EVENT�TYPE�NOT�A�.*%*�MESSAGE�TYPE��.ETA�EVENTS�
HAVE�BEEN�DEFINED�FOR�STORING�COPYRIGHT� INFO
�
GENERAL�TEXT
� SONG�LYRICS�AND�MANY�OTHER�ITEMS�

5HAT�S�AS�MUCH�AS� *�M�GOING�TO�MENTION� AS�FAR�AS�THE�
INTERNAL� LAYOUT�OF�.*%*�FILES�GO�� �IT�MAY�BE�ALL�VERY�
INTERESTING�BUT�IT� IS�FAR�REMOVED�FROM�THE�AREAS�THAT�MOST�
.*%*�USERS�ARE� INVOLVED�WITH�OR� INTERESTED� IN�AND
�AFTER�ALL
�
THIS�SERIES�DID� NOT� INTEND�TO�COVER�.*%*� PROGRAMMING�AS

".*("�4)011&3�l �*446&� ���l �"13*-����� 	 
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4IMPLY�CALL� OUR�)EAD�0FFICE�QUOTING�YOUR�"CCESS�7ISA� NUMBER�ON

� � � � � � � � � � � � 	 � � L I N E S 


B � �6� �))&+$�-"/0,+�))6
n � 4IMPLY�CALL� IN TO�YOUR�NEAREST�'UTURE8ORLD� STORE�WHERE�OUR�FU LLY

�

4 � TRA INED�PERSONNEL�W ILL� BE�MORE�THAN� HAPPY�TO�DEAL�WITH� YOUR�
REQUIREMENTS

T � �6�-,01
.AKE�CHEQUES
� #UILDING�4OCIETY�DRAFTS�OR�1OSTAL� 0RDERS�PAYABLE�

'6563&803-%�$0.165&34�-5%�
n n � 6/*54�������4&3(&"/54�8":

&-.4� */%6453*"-�&45"5&�
#&%'03%�.,��� 0&)�

1LEASE�W RITE�CHEQUE�GUARANTEE�CARD� NUMBER�ON� REVERSE�O F�CHEQUE�TO�ENSURE�
SAME�DAY�CLEARANCE�

@ � L � (�#�#��(

�""�&(���)��$�"+)�,��%��,�*����%+(��(���"�,�(/�

��+!�#��$"�$��%$"/

#&+�+ "
'INANCE�AVAILABLE�TO �SUIT�YOUR�SPECIFIC�NEEDS��8RITTEN�DETAILS�ON� REQUEST��
*NSTANT�CREDIT� IS�AVAILAB LE�IN�ALL� 'UTURE8ORLD� STORES�
-/"*&"/�$,)!� �/!
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% ATABASES�HAVE�A�WEALTH�
OF�APPLICATIONS�� *N�SHORT
�
THEY�ARE�A�PLACE�WHERE�
INFORMATION�CAN�BE�

STORED
� RETRIEVEDAND�EVEN�CROSSb
REFERENCED��4O
� IF�THEREhS�SOMETHING�
YOU�NEED�TO�KEEP�TABS�ON
�WHAT�
BETTER�WAY�THAN�WITH�A�DATABASE���

"5�'*345�#"4&
5HE�OBJECT�OF�THIS�ARTICLE� IS�TO�
DEMONSTRATE�THE�USE�OF�0OJ?L<;M?�
-?LMIH;F�� �IN� CONSTRUCTING�A�
DATABASE�SUITABLE�FOR�A� RECORD�
COLLECTION�� *N� PART�TWO�NEXT�MONTH
� *hLL�
BE� APPLYING�THE�SAME�TECHNIQUES�TO�
BOOKS�AND�VIDEOS��"LL�THESE�
DATABASES�HAVE�SOMETHING�IN�
COMMON��NONE�OF�THEM�ARE�PRACTICAL�
FOR�FLAT�FILE�DATABASE�PROGRAMS� 	��A�
FLAT�FILE�DATABASE�BEING�ONE� IN�WHICH�
EACH� RECORD� IS� AN� INDIVIDUAL� ENTITY
��
"LTHOUGH�THIS�FEATURE� HAS�BEEN�
DEVELOPED�ON�-?LMIH;F����MOST�OF�
THE�EXAMPLES�WILL�WORK�JUST�AS�WELL�
ON�THE�ORIGINAL
� AND
�OF�COURSE
�
0OJ?L<;M?�-LI@?MMCIH;F��


*� CAN� IMAGINE� A� LOT�OF�DATABASE�
USERS�QUAKING�IN�THEIR�BOOTS�ON�
READING�THAT�AND�THINKING�� �5HAT�S�
WHAT�*� USE�MINE�FORj�WHILE� REACHING�
FOR�THE�PEN�TO�WRITE� IN� AND�COMPLAIN��
*ThS�TRUE�THAT�ALMOST�ANY�INFORMATION�
CAN�BE�STORED� IN�A�FLAT�FILE�DATABASE�� �
BUT�THE�DATA�CANNOT�BE�EASILY�CROSSb
REFERENCED�TO� INFORMATION� IN� OTHER�
DATABASES�� AND�THAT�S�WHAT�RELATIONAL�
DATABASES�ARE�ABOUT�

5O�TAKE�A�SIMPLE�EXAMPLE
�THINK�
OF�A�DATABASE�FOR�STORING�INFORMATION�
ON�ALL�THE�BOOKS� IN�A� LIBRARY��"LTHOUGH�
EVERY�BOOK� IS� UNIQUE
�THE�SAME�
AUTHORS
� PUBLISHERS�AND� SUBJECTS�
OCCUR�REPEATEDLY�� 'URTHERMORE
�MANY�
BOOKS�MAY�HAVE�MORE�THAN�ONE�
AUTHOR��5HIS� LEAVES�FLAT�FILE�
DATABASES�STRUGGLING�� 'OR�INSTANCE��
HOW�MANY�AUTHOR�FIELDS�SHOULD�THERE�
BE�AND�HOW�MUCH� INFORMATION� SHOULD�
BE�HELD�ON�THE�PUBLISHER � *N�THIS�
SCENARIO
�MUCH� REDUNDANT�DATA� IS�
HELD� IN�EVERY�RECORD�ALLOWING� ROOM�FOR�
HUMAN�ERROR�SUCH�AS�SPELLING�
MISTAKES��"LSO
� IF�ONE�OF�THE�DETAILS�
	SUCH�AS�A�PUBLISHERhS�ADDRESS
�WERE�
TO�CHANGE
� ALTERING�ALL�THE� NECESSARY�
RECORDS�WOULD�BE�NIGHTMARISH�

(00%�3&-"5*0/4
3ELATIONAL�DATABASES�OFFER�A�VERY�
SIMPLE�SOLUTION�WHICH� IS�THIS����5WO�
OR�MORE�DATABASE�FILES�CAN�BE� LINKED�
BY�SINGLE�FIELDS�� *N�OTHER�WORDS
� A�h�
CODE� IN�MANY�RECORDS� IN� i%ATABASE�
"j�COULD� REFER�TO�JUST�A�CODE� IN�ONE�
RECORD� IN� %ATABASE�#�� �IT hS�CALLED� A�
iMANY�TO�ONEj� RELATIONSHIP��"PPLYING�
THIS�TO�OUR�LIBRARY�EXAMPLE�� %ATABASE�
"� IS�THE� LIST�OF�BOOKS�AND�EACH� RECORD�
CONTAINS�A�NON�UNIQUE�CODE�FOR�THE�
BOOKhS�PUBLISHER�� %ATABASE�#�ON�THE�
OTHER�HAND� IS�THE� LIST�OF�PUBLISHERS��"�
THIRD
� %ATABASE�$
� COULD�BE�A� LIST�OF�
AUTHORS�	REMEMBER�THERE�CAN�BE�
MORE�THAN�ONE�AUTHOR�FOR�A�BOOK
�

*ThS� IMPORTANT�TO�NOTE�THAT�AS�
%ATABASE�"hS�DATA� IS�DEPENDANT
�
CHANGES�TO�%ATABASE�#�OR�$�ARE�
AUTOMATICALLY�GLOBAL� AND�SIMPLE�TO�
MAKE�� #Y�REVERSING�THE�SITUATION�WE�
CAN�GROUP�THE�RECORDS� iONE�TO�MANYj�
AND� SEARCH�FOR� iBOOKS�BY�AUTHORj�
USING�THE� �ONEj�AUTHOR�RECORD�AND�
LISTING�THE� iMANY��BOOKS�THEY�HAVE�
WRITTEN��8HILE�0OJ?L<;M?�IS�CAPABLE�
OF�THESE�RELATIONSHIPS
� IThS�TRICKY�TO�
USE��4EVERAL� READERS�HAVE�
COMMENTED�ON�THIS
� AND�THIS�ARTICLE�
WAS�WRITTEN�WITH�THOSE�VERY�PEOPLE� IN�
MIND�
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-EThS�START�OFF�WITH�A�SIMPLE�EXAMPLE�
	THE� RECORD�COLLECTION
�AND�BUILD� UP�
FROM�THERE��5HE� IDEA� IS�TO� PRODUCE�A�
DATABASE�WHICH� HOLDS� INFORMATION�ON�
ALL� THE�RECORDS� IN�YOUR�COLLECTION��
8E�LL� BEGIN�BY�ONLY�STORING�THE�TITLES�
OF�EACH�ALBUM�AND�THE�MEDIA�TYPE�

�!#%**!./
,81D�9C�1�
41D121C5�
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;JJFC=;NCIHM��3B;N�CM�MNIL?>�;H>�
NB?�@ILG�CH�QBC=B�CN�;JJ?;LM	�CM�
>?@CH?>�<S�NB?�J?LMIH�OMCHA�CN�
 �
SIO��0B?�JLIAL;G�B;M�NB?�N;ME�I@�
G;H;ACHA�NB?�>;N;��M?;L=BCHA�@IL�
J;LNC=OF;L�L?=IL>M��JLCHNCHA�NB?G��
OJ>;NCHA�NB?G�;H>�MI�IH��"LIG�

NBCM�>?@CHCNCIH�SIO�=;H�A;NB?L�;�
>;N;<;M?�=IOF>�<?�OM?>�NI��CH>?R�
SIOL�L?=IL>�=IFF?=NCIH��MNIL?�NB?�
QC@?aM�@;PIOLCN?�L?=CJ?M��;�
�BLCMNG;M�=;L>�FCMN�QCNB�H;G?M�
;H>�;>>L?MM?M�
 �NB?�;JJFC=;NCIH�CM�
>?@CH?>�<S�NB?�>;N;�;H>�NB?�OM?LaM�
CG;ACH;NCIH��0B?�?R;GJF?�B?L?�CM�
N;CFIL?>�@IL�<IIEM�;H>�L?=IL>M��<ON�
IH=?�NB?�N?=BHCKO?M�;L?�G;MN?L?>�
NB?�MESaM�NB?�FCGCN�

&DITING�THE�DEFINITION�OF�THE�5RACK�
DATABASE�WITH�0OJ?L<;M?�-?LMIH;F�
�
�5HIS�WILL�STORE�ALL�THE�TRACKS�ON�
EACH�ALBUM�IN�YOUR�COLLECTION

$%
� -1�OR�COMPACT�CASSETTE�� A�FLAT�
FILE�� 5HEN�EXTEND�THE� IDEA�TO�STORE�
THE�SONG�TITLES�OF�ALL�THE�TRACKS�WITH�
TWO�RELATIONALLY� LINKED�DATABASES�

0PEN�A�NEW�DATABASE�CALLED�
"-#6.4�AND�DEFINE�THE�FOLLOWING�
FIELDS� 	NOTING�THE�5YPE�FIELD� IS� IN�
6PPER�$ASE�FORMAT�

,>JB

2 F Q I B

2VMB

� O Q F P Q

� Q Q O F? R QB P �

262� 0#/�

262� 0#/�

262� 0#/

*F�YOU�ARE�UNFAMILIAR�WITH�0OJ?L<;M?
�
YOU�WILL� NOTE�THE� *%9�FIELD� 	5YPE
� IS�A�
NORMAL� INDEX�WHICH� IS� ADDED�AFTER�
YOU� CLICK�0,�ON�THE�FILE�DEFINITION�
BOX��5HIS�VERY�SIMPLE�DATABASE�WILL�
ALLOW�YOU�TO�ENTER�THE�DETAILS�OF�EVERY�
ALBUM� IN�YOUR�COLLECTION��5HE�TYPE�
FIELD� IS�A�CODE�WHERE�

$%���$OMPACT�DISK�
-1���-ONG�PLAYING�RECORD�
$$���$OMPACT�CASSETTE

"S�YOU�SEE
� IT�WOULD� BE�VERY�EASY�TO�
MIS�TYPE�THOSE�CODES�SO�WE�LL� ADD�A�
VALIDATION�FORMULA�� 3ETURN�TO�EDITING�
THE�FILE�DEFINITION
� SELECT�THE� i5YPEj�
FIELD�AND�CLICK�ON� THE�7ALIDATED�
BUTTON��5HE�FORMULA� IS�THUS�

".*("�4)011&3�l �*446&� ���l �"13*-������ * �+ �\
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:ET�ANOTHER�SUPERB�MAGAZINE�FROM�'UTURE�1UBLISHING
�THE�

COMPANY�THAT�BRINGS�YOU3�'� "MIGA�'ORMAT
�45�'ORMAT
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)UNDREDS� O F�PROGRAMS� REVIEWED�
AND� RATED� EACH� AND� EVERY� ISSUE

c � *N�DEPTH� FEATURES� THAT� TELL� YOU� ALL�
YOU� NEED� TO� KNOW

" � PROGRAM �PACKED� COVERDISK�
CRAMMED� FULL� O F� 1%� AND�
SHAREWARE� TO� ASTOUND� YOU

'OR� ON LY � ^ � �� � � YOU� COULD� SAVE�
YOURSE LF� HUNDREDS
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&�.#+*� �1/0%*#� Z� &�.#+*� �1/0%*#
3EID�� �"�BLANK�AREA� IN�A�DATABASE�RECORD�TO�HOLD�DATA�� 'IELDS�ARE�USUALLY�

CATEGORISED�BY�THE�TYPE�OF�DATA�STORED� IN�THEM�� TEXT
�NUMBERS
� DATES�ETC�

*NDEX�� �"�TIST�OF�POINTERS��"�NORMAL� INDEX�HOLDS�ONE�POINTER�FOR�EVERY�NONb
UNIQUE� INDEXED� RECORD� IN�THE�DATABASE��"�UNIQUE� INDEX�CONTAINS�ONE�
VALUE�	KEY
�FOR�EVERY�RECORD� IN�THE�DATABASE�

,EY�� �"N� INDEX�POINTER��1UT�SIMPLY
� A�VALUE�CALCULATED�FROM�A�FIELDhS�CONTENTS�
"�COLLECTION�OF�KEYS� IS�CALLED�AN� INDEX�

3ECORD�� �"�COLLECTION�OF�ONE�OR�MORE�FIELDS�

%ATABASE�� �"�COLLECTION�OF�ONE�OR�MORE�RECORDS�

� Q Q O F? R Q B P

5YPE�"LBUMS� �� �$%�� 03� + �
5YPE�"LBUMS� �� �-1�� 03� + �
5YPE�"LBUMS� �� �$$�

5HIS�CAN�BE�ENTERED�QUICKLY�USING�THE�
REQUESTER�

��� $LICK�THE�5YPE�FIELD�
��� $LICK�THE� i� j� BUTTON�
��� &NTER�$%� IN�THE�7ALUE�BOX�AND�
PRESS�3ETURN�
��� $LICK�THE� i03j� BUTTON�
��� 3EPEAT�STEPS������SUBSTITUTING�
-1�AND�$$� RESPECTIVELY�FOR�$%�� %ON�T�
ENTER�AN� EXTRA�03�AFTER�$$�
��� $LICK� i0,j�TO�ENTER�THE�FORMULA�

5HE�FILE�DEFINITION� NOW� LOOKS� LIKE�THIS�

,>JB � Q Q O F? R Q B P $LOJ>Q

2 F Q I B 262 0#/ '6"� ��

2VMB 262� 4�* 0#/ �

� O Q F P Q 262 0#/ ��

5HAT�COMPLETES�THE�DEFINITION�FOR�A�
FLAT�FILE�DATABASE
� AND�YOU� CAN� LEAVE�
IT�AT�THAT�IF�YOU�WISH
� THERE� IS�ENOUGH�
SCOPE� HERE�FOR�A�SIMPLE�DATABASE�OF�
ALBUMS�� )OWEVER�THE�PROBLEM�WAS�TO�
CREATE�A�DATABASE�WHICH�COULD�STORE

DETAILS�OF�ALL�THE�TRACKS�ON�EACH�
ALBUM�� 6SING�A�FLAT�FILE�SYSTEM�THIS�
WOULD� REQUIRE�THE�ADDITION�OF����OR�
MORE�FIELDS�FOR�THE�TRACK�NAMES��5HIS�
IS� INEFFICIENT�BECAUSE�ALBUMS�MAY�
HAVE� LESS�� AND�EACH�FIELD�TAKES�UP�
SPACE��5HE�ANSWER
� IS�TO�CREATE�
ANOTHER�DATABASE�WHICH� HOLDS�JUST�
THE�TRACKS�ON�EACH� ALBUM�AND� LINK�
THE�TWO�FOR�REPORTING�PURPOSES�

0NE�EXTRA�FIELD� IS� REQUIRED�FOR�OUR�
EXISTING�DATABASE�� �A�UNIQUE�CODE�
WHICH�WILL� REPRESENT�EACH�ALBUM�TITLE�
IN�THE�DATABASE��"T� ITS�SIMPLEST�
$0%&� IS�DEFINED�AS�FOLLOWS�

!-"#� 262� 0#/� '6-� �� 3

/OTE�THE�FIELDNAME�$0%&� IS� IN�
CAPITAL� LETTERS��5HIS� IS�AN�AIDE��
MEMOIRE�TO� REMIND�YOU�THE�CODE� IS�A�
LINK�FIELD��"LTHOUGH�NOT�STRICTLY�
NECESSARY
� THE� REASON�WILL� BECOME�
CLEAR�WHEN�YOU�USE�THE�2UERY�
REPORTING�
FUNCTION�
4OMETHING�MAY�
NOT�BE�
IMMEDIATELY�
APPARENT�HERE
� �WHAT�WOULD�
HAPPEN� IF�YOU�
INADVERTENTLY�
ADD�EXTRA�
SPACES�TO�THE�
CONTENTS�OF�
$0%&��:OU�
MIGHT�NOT�
NOTICE�� �TRAILING�
SPACES�ARE�
DIFFICULT�TO�SPOT
� �BUT�THEY�WILL�
AFFECT�THE� INDEX�
	KEY
�VALUE�� 'OR�
A� RELATIONAL�
CODE� INDEX� LIKE�
THIS� IThS�VITAL�YOU�GET�THE�CODE�EXACTLY�
RIGHT
� BUT�0OJ?L<;M?�PROVIDES�FOR�
THAT��$LICK�THE�$ALCULATION� BUTTON�AND�
ENTER�THIS�FORMULA�

-53*.�� 	� 53*.�� 	$0%&��"LBUMS
�


5HIS�ENSURES�YOU�DONhT �ADD�
UNWANTED�SPACES
� EVEN� IF�YOU�DO�
THEY�ARE� REMOVED�AUTOMATICALLY�
8HEN�YOU�FINISH�EDITING�THE�FORMULA
�
YOU�WILL� NOTICE�THE� i3EAD�ONLYj� FLAG�IS�
SET��5HIS� IS� REQUIRED�FOR�AUTOMATIC�
FIELDS�AND�MUST�BE� REMOVED�FOR�THIS�
EXAMPLE�� 	5HE�FLAG�IS�SET�BY�
0OJ?L<;M?�AS�CALCULATED�FIELDS�AREN�T�
USUALLY�EDITED��"UTOMATICALLY�GENERAb
TING�AN� INDEX�CODE�FOR�THIS�EXAMPLE� IS�
POSSIBLE�BUT� *� DON�T�RECOMMEND� IT�


0/�5)&�53"$,4
5HE�SECOND�DATABASE�REQUIRED�FOR�
THIS�DATABASE�	CALLED�5RACKS
�WILL�
STORE�ALL�THE�TRACKS�ON�EACH�ALBUM�
AND� IThS�DEFINED�AS�FOLLOWS�
,>JB� � Q Q O F? R Q B P � $LOJ>Q

2 F Q I B � 262� 0#/� ��
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/OTE�THE�TIME�FIELD� IS� NOT�REQUIRED�
	MANY�PRODUCERS�DO�NOT�SUPPLY�A�
TIMING
��5HE� REMAINDER�OF�THIS�
DEFINITION� SHOULDNhT �PRESENT�
PROBLEMS
� BUT�THE�"-#6.�FIELD�DOES�
REQUIRE�EXPLANATION�� 5HIS�WILL� BE�THE�
RELATIONAL� LINK�BETWEEN�THE�"LBUMS�
AND�5RACKS�DATABASE��"GAIN
� THE�FIELD�
NAME� IS�UPPER�CASE�TO� REMIND�YOU�OF�
THIS�FACT�� -INKS�MUST�BE� INDEXED
� BUT�
NOTE
�THE� INDEX� IS� NOT�UNIQUE
� AS�
MANY�TRACKS� 	NON�UNIQUE� INDEX
�CAN�
BELONG�TO�ONE�ALBUM� 	UNIQUE� INDEX
��
5HE�ALBUM� INDEX�IS� UNIQUE�TO�AVOID�
DEFINING�THE�SAME�CODE�FOR�TWO�
ALBUMS�� �AND�CONFUSE�THE� RELATIONS�

5HE�VALIDATION�FORMULA�FOR�"-#6.�
IS� INTERESTING�BECAUSE� IT�EMPLOYS�A�
FUNCTION� AND� ISN�T�USUALLY�FOUND� IN�
0OJ?L<;M?�-?LMIH;F�� �VALIDATIONS��
)ERE�S�THE�VALIDATION�FORMULA�

-00,61� +
	"-#6.�5 RACKS
 $0%&�"LBUMS


5HIS�FUNCTION�SEARCHES�THE�"LBUMS�
FILE �S�$0%&�KEYS�FOR�A�KEY�WHICH�
MATCHES�THE�ONE�JUST�ENTERED� IN�THE�
"-#6.�FIELD��8HAT �1UT�ANOTHER�WAY��
WHEN�YOU�ENTER�A�NEW�$0%&� IN�THE�
"LBUMS�DATABASE
�0OJ?L<;M?�
GENERATES�A�UNIQUE�CODE�WHICH�
IDENTIFIES�THAT�ALBUM��8HEN�YOU�
ENTER�A�CODE� IN�THE�5RACKS�DATABASE
�
-00,61�CHECKS�TO�SEE� IT�TIES�TO�AN�
EXISTING�RECORD� IN�THE�"LBUMS�
DATABASE��"�SIDE�EFFECT�OF�THIS� IS�THAT�
YOU�MUST�ENTER�THE�ALBUM� RECORDS�
FIRST
� BUT�IT�ENSURES�EVERY�5RACK�
ENTERED�TIES�TO�AN�"LBUM��5HE� REASON�
FOR�USING�UPPER�CASE�FOR�RELATIONALLY�
LINKED�FIELD� NAMES�SHOULD� HAVE�
BECOME�CLEAR�NOW��8HEN�YOUR�EYES�
SCAN�DOWN�THE� LIST�YOU�CAN�PICK�UP�
THE�CORRECT�FIELDS�AMONG�ALL�THE�
OTHERS��0THER�FIELDS�MAY�BE� INDEXED�
BUT�THEY�MAY�NOT
� NECESSARILY
� BE�
USED�FOR� RELATIONAL� LINKS�

:OU�MAY�BE�TEMPTED�TO�ADD�A�
CALCULATION�TO�THIS�FIELD�TO�TRIM�ANY�
LEADING�A�TRAILING�SPACES��"LTHOUGH�
THIS�WOULD�BE� LOGICAL
� IT� IS� NOT�
NECESSARY�BECAUSE�-00,61�WILL� SPOT�

?KJPEJQA@�KJ�L=CA� ���
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3EID� i5YPEhh�VALIDATION�

'IELD�i$0%&j�CALCULATION�� ����������������������������������������

ILRACITS���� �� ��
/AME� " T TR IB U TE S � 'ORMAT

'IELD�i"-#6.��VALIDATION�

'IELDS� ������������� �����������

3EPORT

3*TER� � � �
$0%&�"LBUMS� �� "-#6.�5RACKS� n

0RDER� ������������
5 I T L E ��"6464*4
� 5 IT LE �5 RA C K S � �"4$48,040

6SING�THE� LOOKUP�REQUESTER�IN�0OJ?L<;M?�� �� �ONE�OF�
SEVERAL�CAREFULLY�HIDDEN�FEATURES
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CONTINUED�FROM�PAGE� ���

ANY�ERRORS�SINCE�A�MATCHING�KEY�WILL�
NOT�BE� AVAILABLE��"LSO
� BECAUSE� INPUT�
VALIDATION� IS� PERFORMED�BEFORE�THE�
CALCULATION
�THE�EXTRA� PROGRAMMING�
WILL� HAVE�NO�EFFECT�

RECORD� IN�THE� RELATED�DATABASE
� SO�
DATA�CAN�BE�CROSS� REFERENCED�
IMMEDIATELY�ON�THE�FLY��5HE�TERNARY�
OPERATOR�� �0OJ?L<;M?�-?LMIH;F���AND�
-LI���ONLY�� �CAN�BE�USED�TO�
DEMONSTRATE�THIS��5HE�EXAMPLE�GIVEN�
HERE�DOES�GIVE�RISE�TO� REDUNDANT�
INFORMATION�BECAUSE�THE�ALBUMhS�
NAME� IS�STORED� IN� BOTH� DATABASES�� �
BUT�THIS�CAN�BE�USEFUL� FOR�CASUAL�
BROWSING�AND�TO�AVOID�ERRORS��"DD�
THIS�FIELD�TO�THE�CURRENT�DEFINITION�FOR�
THE�5RACKS�DATABASE�

,>JB� � Q Q O F? R Q B P � $LOJ>Q

�I?RJ� ,>JB� 262� !*!� 0"-� ��

5HE�CALCULATION�FORMULA� IS�AS�FOLLOWS�

*--)3.�(
��* 3+
2N=?GO�!-"#
�H>QIO�� �(�
2EPHA
�* 3+��� ��

5HE�TERNARY�OPERATOR�HERE�TESTS�THE�
VALUE�OF�THE� KEY�LOOKUP�AND� RETURNS�
THE�VALUE�FOUND� IN�THE�5ITLE�FIELD�OF�
THE�"LBUMS�DATABASE�� *F�THE� RELATIONb
SHIP�FAILS
� A�NULL� STRING�IS� RETURNED��
5HE�NULL� STRING�WOULD� NORMALLY�BE�AN�
ERROR�MESSAGE
� BUT� IS� NOT�REQUIRED�
HERE�SINCE�THE� KEY�HAS�ALREADY�BEEN�
VALIDATED� IN�THE�VALIDATION�FORMULA��
5HIS�ALSO�SUGGESTS�THE�FORMULA�COULD�
HAVE�READ�SIMPLY�

2EPHA
�H>QIO

WHICH�WOULD� BE�QUITE�CORRECT� IN�THIS�
INSTANCE��(ENERALLY�SPEAKING�THOUGH
�
IT�IS�UNWISE�TO� RELY�ON�THE�POSITION�OF�
THE� RELATIONAL� POINTER�SINCE� IT�CAN� BE�
AFFECTED�BY�OTHER�THINGS�

-EAVING�THE�BEST�FOR�LAST
� THEREhS�
SOMETHING�ELSE�YOU�CAN�DO�WITH�
0OJ?L<;M?�-?LMIH;F�� � �AN�
AUTOMATIC� REQUESTER��5HEREFORE
�
WHEN�YOU�MISTYPE�AN�"-#6.�ENTRY


RATHER�THAN� PRODUCE�AN�ERROR�
MESSAGE
� 0OJ?L<;M?�LISTS�THE�AVAILb
ABLE�CODES�AND�THE�ALBUMS�THEY�
RELATE�TO��5HE�APPROPRIATE�CODE�CAN�
BE�SELECTED�BY�CLICKING�IT��5HIS�OF�IS�
MORE�COMMON� IN�0OJ?L<;M?�-LI����
BUT�THEREhS�NO� REASON� IT�SHOULDNhT �BE

USED�TO�ENHANCE�EVEN�SIMPLE�
DATABASES� LIKE�THIS�ONE�� &NTER�THE�
FOLLOWING�VALIDATION� FORMULA� INTO�THE�
"-#6.�FIELD�OF�THE�5RACKS�DATABASE�

*--)3.� ��* 3+
2N=?GO�!-"#
�(�
�H>QIO��#*1#�0#/3#12��!=J�P�(�
BEJ@�PD=P�=H>QI���.HA=OA�(
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" LB U M S�+
5 I T L E � " LB U M S

6NFORTUNATELY
� THERE� ISNhT �ROOM�TO�
EXPLAIN� HOW�IT�WORKS�THIS�MONTH
� BUT�
TRY�IT�AND�YOUhLL�GET�THE� IDEA��5HE�
NUMBER����REPRESENTS�THE�WIDTH�OF�
THE�REQUESTER�� &ITHER�SIDE�OF�THAT�ARE�
THE�TWO�RELATED� KEYS��5HE� LAST

PARAMETER�PROVIDES�THE�DESCRIPTION�
STRING�	THE�TITLE�OF�THE�ALBUM
�
ASSOCIATED�WITH�THE� KEY
�$0%&�

5&45*/(
�5&45*/(
/OW�WE�NEED�SAMPLE�DATA�TO�TEST�
THE�DATABASE��:OU�CAN�USE�YOUR

EXISTING�COLLECTION�TO�
TEST�THIS�APPLICATION
�
BUT� *hVE�SUPPLIED�SOME�
EXAMPLE�DATA�TO�GET�
YOU� STARTED��5HE�TIMES�
ARE�RATHER�ARBITRARY�� �
JUST�MAKE�SOME�UP� IF�
YOU�WANT�TO�PROCESS�
THEM�� 3EMEMBER�
THOUGH
�YOU�MUST�
SUPPLY�THE� HOURS
� IE��
�������� *N� ANY�CASE
�
YOU�WILL� NEED�AT�LEAST�
THREE�ALBUMS�WORTH�OF�
DATA�ENTERED�TO�GET�
THE�FEEL�OF�HOW�THIS�
DATABASE�WORKS��0PEN�
THE�2UERY�REQUESTER�
AND�ENTER�THE�FOLLOWING�
'IELDS� LINE�� 	:OU�WILL�
FIND� IT�EASIER�TO�ENTER�

THIS�BY�CLICKING�THE�'IELDS�GADGET�AND�
ENTER�THIS�FROM�THE�REQUESTER�
�

2EPHA
�H>QIO�2EPHA
2N=?GO��(�
�* 3+
2N=?GO�� ����!-"#
�H>QIO

/OW�CLICK�0,�AND�WATCH�AS�A�
COMPLETELY�USELESS� LIST�OF�DATA

SCROLLS� BY�� /OTE�THAT�FOR�EVERY�ALBUM�
IN�THE�"LBUM�DATABASE�THE�COMPLETE�
LIST�OF�TRACKS� IN�THE�5RACKS�DATABASE�
SCROLLS�BY��8E�NEED�TO�TIE�THE�TWO�
LISTS�TOGETHER�BY�DEFINING�A� RELATIONAL�
LINK�BETWEEN�THE�TWO�DATABASES��
$LICK�ON�THE�'ILTER�GADGET�AND�ENTER�
THIS�

!-"#
�H>QIO����* 3+
2N=?GO

5HIS� IS�4UPERBASEhS�WAY�OF�DEFINING�A�
RELATIONAL� LINK�� *T�FORCES�THE�PROGRAM�
TO�MATCH�$0%&�KEYS� IN�THE�"LBUMS�
DATABASE�TO�"-#6.�KEYS� IN�THE�
5RACKS�DATABASE�� �AND�OUTPUT�ANY�
MATCHING�RECORDS�� %ONhT �WORRY�IF�THAT�
ISNhT � IMMEDIATELY�CLEAR
� CLICK�0,�AND�
YOUhLL� SEE�THE� IDEA� IN�ACTION�� �
ESPECIALLY�DOWN�THE�TWO�COLUMNS�ON�
THE�RIGHT�WHICH�SHOW�THE�CODES�

*T�WOULD�BE�MORE�USEFUL�TO�SPLIT�
THE� LISTING�BY�GROUPING�ALL�THE�SONGS�
WITH�EACH� ALBUM�� AND� INSERTING�A�
BREAK�TO� SHOW�WHERE�A�NEW� LISTING�
STARTS��"DD�THIS�TO�THE�3EPORT�LINE�

%0-3.�2EPHA
�H>QIO

AND�CLICK�0,�TO�SEE�THE�RESULT�� /OW�
ADD�SOME�ORDER�TO�THE� LISTING�BY�
ENTERING�THIS� IN�THE�0RDER�BOX�

2EPHA
�H>QIO��2EPHA
2N=?GO�(�
�1!#,"',%

5HIS�SORTS� ALL�THE�ALBUMS�BY�NAME
�
AND�SORTS�THE�NAMES�OF�THE�TRACKS� IN�
THE�CORRECT�GROUPS�FROM�"�TO�;�GOING�
DOWN�THE�SCREEN�� 4ORTING�ORDER�CAN�
BE�VERY�IMPORTANT�IN� QUERIES�BUT� IT� IS�
NOT�A�REQUIREMENT�HERE�

"--�'03�0/&
/OW�WE�HAVE�THE�DATA�DEFINITIONS�
LINKED�TOGETHER�AND�SORTED
� ANOTHER�
MALADY�BECOMES� APPARENT�� EVERY�
RECORD� IN�THE�5RACKS�DATABASE� IS�
PRINTED�WITH�THE� RELEVANT�ALBUMhS�
NAME�FROM�THE�"LBUMS�DATABASE��
"LTHOUGH�THIS� IS�NOT�A�MAJOR�CONCERN
�
IT�SHOULD�BE�CORRECTED��0OJ?L<;M?�M�
0/�OPERATOR�FIXES�THAT�� �BUT� IT�SHOULD�
BE�USED�WITH�CAUTION�� 5RY�THIS�

-,��+QOE?�2EPHA
�H>QIO��-,�+ �
�2N=?GO�2EPHA
1KJCO�(�
2EIA
2N=?GO

5HAT�SHOULD� PRODUCE�THE�DESIRED�
RESULT
� ALTHOUGH�THE�COLUMNS�WRAP�AT�
THE�WRONG�POINTS��5HIS� IS� A�FEATURE�OF�
0OJ?L<;M?�AND� IS� INHERENT�EVEN� IN�
THE� LATEST�VERSION�� #UT�DONhT �DESPAIR
�
AS�THEY�SAY�ON��FO?�-?N?L�� i)ERE�S�
ONE� *� PREPARED�EARLIERj �

$'#*"�-,���H>QIO��,#5*',#�(�
0#.*'!�2#� ��	������,#5*',#�(�
��H>QI���2EPHA
�H>QIO�� (�
����+A@E=�� �2ULA
�H>QIO�(�
���� U�� ��NPEOP
�H>QIO��(�
,#5*',#�,#5*',#�-,��2N=?GO��(�
2EPHA
2N=?GO��������(�
2EIA
2N=?GO����

-EAVE�THE� REPORT�SECTION� BLANK�FOR�
THIS�QUERY�� �WHICH� PROVES�THERE�S�
MORE�TO�0OJ?L<;M?�THAN�MEETS�THE�
EYE�� *h LL�GIVE�A�FULL� DESCRIPTION�OF�HOW�
THIS�WORKS� NEXT�MONTH��5HE�
COMPLETED�DEFINITIONS�FOR�THE�MUSIC�
DATABASE�ARE� LISTED�FOR�QUICK�
REFERENCE
� *�MIGHT�EVEN� UPLOAD�THE�
RELEVANT�FILES�TO�$*9�IF�SOMEONE�
SENDS�ME�SOME�NICE�MAIL�� $ %

5HE�-00,61�FUNCTION� HAS�AN
.COIXK���4�TTPG'B �A S �G� I � "L�6.
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ANOTHER� INTERESTING�SIDE�EFFECT� IN�THAT� cNE���1RE1ARE	L�EARLIER�j�2UERY�IS�DIFFICULT�TO�USE�BUT� IS�
IT�ALTERS� A�POINTER�TO�THE�CURRENT� CAPABLE�OF�SOME� IMPRESSIVE�RESULTS�ONCE�MASTERED

/;GJF?�)OMC=� ;N;
5ITLE� 5YPE� " RTIST� $0%&
.OMENTARY�-APSE�OF�REASON� $%� 1INK�'LOYD� .-3
5UBULAR�#ELLS� -1� .IKE�0LDFIELD� 5#
#EST�OF�5HE�&AGLES� $$� 5HE�&AGLES� #0&
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5ITLE "LBUM 5ITLE "LBUM
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1EACEFUL
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o 9 �7����'*4)�5"/,�4*.6-"503�"�PROGRAM�THAT�
SIMULATES�AN�AQUARIUM��7ISUALLY�PLEASING�
o X �7����1-":���3&"%�	�
�"�COLLECTION�OF�EDUCATION�

MS�FOR�THE�UNDER���YEAR�OLD�S�
297����41&--$)&$,&3�"QNNAJP�CHKOO=NU�?KJP=EJO�KRAN�
������SKN@O��8KQ�?=J�=@@�IKNA�SKN@O�=O�UKQ�CK�=HKJA�
o9 �7����)064&�)0-%�*/7&/503:�.EANS�OF�
MAINTAINING�ALL�YOUR�)OUSE�HOLD�POSSESSIONS�
o X �7����%1"*/5�"35�$ONATINS�LOADS�OF�PICTURES�FOR�
YOU�TO�MESS�AROUND�WITH��-OADS�INTO�YOUR�%PAINT�
� � 7����57���7*%&0�(3"1)*$4�	�
�1ACKED�WITH�

KGROUND�SCREENS�FOR�YOUR�VIDEO�PRODUCTIONS
�
%IFFERENT�LYPES�OF�GRAPHIC�STYLES
�1EEL�TAKES�AN�*''�
1ICTURE�ANA�PEELS�IT�DOWN�THE�SCREEN
���MORE�
o �7������3&%�4&$503�%&.0�$3&"503��5HE�.AIN
PROGRAM�USED�TO�CREATE�DEMOS��3EQUIRED�IF�YOU�WISH�
TO�RUN�ANY�OF�THE�PROGRAMS�UNDER��&XCELLENT�PROGRAM�
o9 �7����7*%&0�130%6$5*0/�	�
�#OTH�D ISB �ARE
1ACKED�WITH�VIDEO���GENLOCK�UTILITIES�
o X �7����13*/5�456%*0�&XCELLENT�FOR�PRINTING�PICTURES�
OR�TEXT��"N�EXCELLENT�PROGRAM�FOR�ALL�PRINTER�OWNERS�
o9 �7����."45&3�7*364�,*--&3�7IRUS�$HECKER���,ILLER��
8ITH�&XCELLENT�OPTIONS��*NCLUDES�SEARCH�DISK�
o �7����5)&�&.6-"5034�$OVERS�7ARIOUS�	�
�
'ORMATS�WHICH�INCLUDES�$1.
�*#.�1$���45� 	*#.���
45�1ROGRAMS�REQUIRES�TWO�DISK�DRIVES�
09�7����.�3�#"$,61�)%�"N�EXCELLENT�)ARD�DISK�BACK�
UP�PROGRAM��#ACKS�UP�ALL�OR�ANY�PART�OF�THE�DRIVE�
o X �7����(3"1)*$�$)"/(&� &XCHANGE�GRAPHICS�
� � YEEN�"TARI�4T�1$�(RAPHICS�TO�THE�"MIGA�

7����%*4,."45&3�7����$OPIES�FILES�FROM�ONE�
��TO�ANOTHER��%*4,4"-7�$ORRECTS���REPAIRS�

o �7����5&951-64�7&34*0/�����5HIS�DISK�IS�NOT�JUST�
UPDATE�BUTCOMPLETLY�/EW�8ORD�PROCESSOR�

o 9 �7���� %61-*$"5*0/���#"$,61��4UPER�
%UPER
5URBO�COPY
�4ANITY�COPY���1$OPY��'OUR�NEW�COPIERS�
TO�BACKUP�YOUR�ORIGINALS�FOR�SAVE�KEEPING�
o 9 �7����'0353"/�����7*��C�$OMPILC�$OMPILER
�LINKER���RUNo 9 �7����'0353"/
TIME�SUPPORT�LIBRARY��'����
09�7����$3044803%�$3&"503�"�PROGRAM�THAT�

h� CROSSWORDS��61%"5&%�7&34*0/�
7����.$"%�130(3".�5HE�0BJECT�%RAWING�
GRAM�FOR�THE�"MIGA�IE�$"%�
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09������45"3�53&,�5)&�/&95�(&/&3"5*0/�5HIS�
GAME�IS�BY�5ERRY�"��.E�*NTOSH��VL�����
09������5)&�65-5*."5&�45"3�53&,� (AME�BY�
5OBIAS�3ICHTER
�VL��
�	��%ISKS

09������4TAR�5REK�5HE�4HOOT�M�6P�GAME�
A ������45"3�53&,�.&("�%&.0�	�
�5�3ICHTER�
PRESENTS�A�.EGA�DEMO�OF�4TAR�5REK�PICTURES�
09������45"3�53&,�5)&�/&95�(&/&3"5*0/�5HIS�IS�
THE�LATEST�QUIZ�GAME�BASED�ON�THE�/EXT�GENERATION�	�
�
09�4."6(����5HE�4TAR�5REK�THE�GAME�BY�&RIC�
(USTAFSON�64�*NPORT�REQIRES��.B�AND�	�
�DISKS�
A �4."6(����5HE�4TAR�5REK�THE�GAME�BY�+IMBO�#ARBERS�
"MERICAN�VERSION��.B�AND�	�
�DISTE�
09�".64&���53&,���"�STREK�TREK�#ATTLE�4IMUL�ATOR�
WHERE�YOU�CAN�ATTACK�KLINGONS���3OMULANS�
09�7����45"3�53&,�*/'03."5*0/�"�%ATA�BASE�OF�
ALL�THE�ORIGINAL�SERIES��7ERY�%ETAILED�

)!#�� !)+/
A ������3":�0'�)01&�**�5HIS�IS�ONE�OF�THE�BEST�
GRAPHICAL�MEGA�DEMOS�WE�HAVE�SEEN�HE�AT�1%�4OFT��
A ������,&'3&/4���(6"3%*0/�%3"(0/�5HE�LATEST�
PRODUCTION�FROM�THIS�GREAT�GROUP
�
A ������*##���."/("%�5HIS�PRODUCTION�HAS�BEEN�
VOTED�%&.0�0'�5)&�.0/5)�/07���� BY�ALL�HERE�AT�
1%�4OFT��&XCELLENT�4OUND
�MUSIC���(RPAHICS��
A ������%.0#��� *54�"�-".&�%�.0�5HAT�RIGHT�AFTER�
MANY�OF�MONTHS�THERE�BACK�WITH�A�EXCELLENT�7&$503�
130%6$5*0/�7OTED�%&.0�0'�5)&�.0/5)�%&$����
A ������8*-%)-&�3EVIEWED�IN�MOST�OF�THE�POPULAR�
MAGAZINES��#RILLIANT�WITH�PLENTY�OF�INNOVATIVE�PARTS
�
A ������):1/"65*$�)"..&3�"�'ANTASTIC�FAST�
MOVING�"NIMATING�.EGA�%EMO�WITH�GREAT�EFFECTS�
09������3".�+".���5)&�(307&�"N�ACTION�PACKED�
.EGA�%EMO�CREDTED�BY�3AM�+AM��7ERY�(OOD�
09�����53"$,30���7&$53"�"�/EW�STYLE�.EGA�
DEMO�WITH�SOME�(REAT�(RAPHICS��C�'9��7OTED�%&.0�
0'�5)&�.0/5)�+"/����#Y�ALL�HERE�AT�1%�4OFT�
09������6/,/08/�5&33*503:���"9*4�"�#RAND�
NEW�DEMO�THATS�OUT�OF�THE�WORLD�� 3ECOMENDED�
AX������53"$,.0���3&%.*9�"N�INTERACTIVE�.EDA�
DEMO�WITH�FANTASTIC�(RAPHICAL�EFFECTS���SOUND
�
A ������1-"45*$�1"44*0/���61�'30/5�JUST�ONE�OF�
THE�VARIOUS�EXCELLENT�MEGA�DEMOS�FROM�THIS�MONTH
�
A ������0%:44&:���"-$"53";�	�
�5HIS�IS�ANOTHER�OF�
THE�BRILLIANT�MEGA�DEMOS�FROM�THIS�ONTHS�RELEASES
�
A ������4&&*/(�*4�#&6&7*/(���"/"3$):�5HIER�BACK�
WITH�ANOTHER�MEGA�DEMO�TO�ROCKET�TO�THE�TOP�OF�THE�
CHARTS��3ECOMMENDED�#Y�1%�4OFT��
A ������)"3%8*3&%���$3*0/*$4�	�
�5HE�BEST�ARE�
BACK���HEADS�THE�CHARTS�WITH�ONE�OF�THE�BEST
�MAY�BE�
THE�BEST�MEGA�DEMO�TO�DATE��%&.0�0'�5)&�.0/5)�
'&#����3ECOMMEND���VOTED�NUMBER�ONE�BY�1%�SOFT

(%�!*�!3�.!��X��

�
09�����#06/5:�)6/5&3���)*()�/00/���5AKE�-UCKY�-UKE�
THROUGH�A�(RAPHIC�ADVENTURE
�&XCELLENT�ARCADE�SHOOT�OUTS�WHERE�
YOU�CONTOLL�THE�(UN��THEN�RIDE�YOUR�HORSE���TAKE�OUT�THE�BAD�GUYS��
09�-���$-"44300.�."5)4�&DUCATIONAL�PROGRAMS�TOR�
THE�AGE�GROUP�������5HE�$LASS�ROOM
�-IFTOFF
�3ESCUE
���(OAL
�
A X �-���41"$&�#-0#�**�5)&�$3:45"-�$"7&3/4���
&XCELLENT�FOLLOW�UP�TO�4PACE�#LOB�TRAVEL�THROUGH�LEVELS�
09�-���5"/,�#"55-&�5HIS�IS�A�CONVERTION�OF�THE�ULTIMATE�
CLASSIC�GAME�FROM�THE�"TARI�7$4�CALLED�COMBAT����1LAYER�
A�-���%*"/&5*9�3&%�4&$503�&953"�%*4,�� ��5HE�*''�
$ONVERTER� LETS�YOU�CONVERT�*''�1ICTURES�INTO�VARIOUS�
FORMATS�INCLUDING�SPRITE��
�4PRITE���
�$OPPER
�*-#.
�
3AW�/ORM
�3AW�#LIT���0UTLINE�
2�-���%*"/&5*9�3&%�4&$503�&953"�%*4,�����5HIS�
DISK�CONTAINS�THE�3ED�4ECTOR�7ECTORDESIGNER�PROGRAM
�YES�THE�
3ED�4ECTOR�VERSION��"LSO�CONTAINS�FULL�INSTRUSTIONS�TO�USE�IT��
A �-���%*"/&5*9�3&%�4&$503�&953"�%*4,����� '0/5�
&%*503�/OW�YOU�CAN�CREATE���&DIT�ANY�FONT��"LSO�
COMES�WITH�FULL�DOCUMENTS���)ELP�FILES�
09�-���"7*/"�#-6&�"�SIDEWAYS�SHOOT�EM�UP�IN�THE�
SCRABLE�STYLE��4IMPLE�BUT�VERY�ACTIVE�TO�PLAY
�
A X �-���$)"--&/(&�0'�5)&�."53*9�5HE�IDEA�OF�THE�
GAME�IS�SIMPLE��4IMULAR�IN�STYLE�TO�BOUNCER�
09�-���41&$536.�$ROSS�BETWEEN�BATTY���4PACE�INVAIDERS

 !)+/
A������5&3.*/"503�**�46%&�4)08�5HERE�S�SOME�
EXCELLENT�PICTURES�FROM�THE�FILM�	�

o ������5)&�,-'�&95&3/"-�45&3&0�3&.*9�0NE�OF
THE�BETTER�HOUSE�MUSIC�DISKS��4TEREO�
A X ������5&$)/0530/*$�.*9�	�.B
�5HE�#EAT�
'ACTORY�1RESENTS� THIS�EXCELLENT�.EGAMIX�
29������&/*(."�4"%/&44���"NOTHER�COVER�VERSION�
OF�A�SPECTACULAR�MUSIC�DANCE�TRACK�
29������#6;;"3%�"/*."5*0/� 	�
�0NE�OF�THE�BEST�
ANIMATIONS�OF�������"�CLASSIC�AND�BRILLIANT�PRODUCT�	���.#
�
29������'3"$5"-&�.06/5"*/4�"�4LIDESHOW�OF�
VARIOUS�'RACTALE�CALCULATED�LANDSCAPES��	��%ISKS

09������1-":�4*%�7����5HE�#EST�$OMMODORE����
MUSIC�ON�THE�"MIGA�TO�DATE��0N�5HREE�DISKS�	�

09������+645*'*&%���"/$*&/5�	�
�5HE�,-'���
5AMMY�8YNETTE� PRESENT�STAND�BY�THE�JAMS�REMIX�

#�)!/�/!(!�0%+*
A �4."6(����.03*"�7����&XCELLENT�ROLE�PLAYING�
GAME�WITH�NEW�IMPROVED�GRAPHICS
�
A ������5&53*4�03*(*/"-5HIS�IS�THE�CLOSEST�GAME�TO�
THE�ORIGINAL�TETRIS�COMPUTER�GAME��"�$LASSIC�
09������%53*4�5HIS�IS�THE�BEST���1LAYER�5ETRIS�GAME��
09������.&("�#"--�	5)&�#&45�"3,"/0*%�
(".&
#ETTER�THAT�ANY�'ULL�1RICE�(AMES
�
09�*����40-*5"*3&����40-*5"*3&�30:"-�5WO�VERY�
EXCELLENT���ADDICTIVE�CARD�GAMES�
09�����53*58*4�5HIS�IS�THE�BEST�VERSION�OF�5ETRIS�ON�
THE�AMIGA�WITH�A���PLAY�OPTION�
09������"45&3*0%4��5)&�03*(*/"-��"NOTHER�OLD
CLASSIC��3EMEMBER�THAT�$LASSIC�
A ������--"."530/�(".&������#Y�+EFF�.INTER
#RILIANT�STUFF��C�&XCELLENT�PRODUCTION
09������4$3".#-&��5HE�0RIGINAL�3EMEMBER�THAT
OLD�CLASSIC�WELL�IS�NOW�ON�THE�"MIGA�5HE�4HOOT�EM�UP�
A X ������1"5*&/$&�4��C�%0.*/04�5HE�FAMOUS�CARD
GAME
�THIS�IS�THE�BEST�VERSION�TO�DATE�
A X ������".*("�$0-6./4�'AMOUS�CONVERTSION�OF�THE
ORIGINAL�GAME�COLUMNS��5ETRIS�VARIANT
A X ������10.�10.�(6//&3�4HOOT�DOWN�THE
INCOMING�WORLD�WOR�**�AIR�PLANES�
09������536$,*/(�0/�"�TRUCK�TRAVELING�ADVENTURE�
TRADING�GAME��"N�EXCELLENT�SIMULATOR��	�
�
A X ������"*3�8"33*03�5HE�FIRST�REAL�FLIGHT�SIMUL�ATOR�
ON�THE�AMIGA�WITH�VARIOUS�"IR�PLANES�TO�'LY�
A ������+&5."/�"NOTHER�SPECTRUM�CLASSIC�CONVERTED�
TO�THE�AMIGA��*T�S�+ET1AK�
09������4&"�-"/$&�5HE�FIRST�4ILENT�SERVICE�TYPE�SUB�
WAR�GAME�WITHIN�OUR� AMIGA�1%�COLLECTION��#&45�
(".&�0'������#:�".*("�'03."5�*446&����
09������"5*$�"5"$�"�RENDITION�OF�THE�GAME�FROM�
THE�ORIGINAL�4PECTRUM�COMPUTER�
09������&5)04�(".&�"N�EXCELLENT�NEW�ROLE�
PLAYING��4TRATERY�GAME��-OAD�THROUGH�WORKBENCH�
09������#"55-&�0'�#3*5�"/�8"3�(".&���4TRATEGY�
WAR�GAMES�WHICH�BOTH�NEED�LOADING�THROUGH�8B�
09������%6/(&0/�0/�/"%30+�5HIS�IS�THE�BEST�
%UNGEONS���%RAGONS�1UBLIC�DOMAIN�TYPE�GAME�WE�
HAVE�PLAYED�IN�A�5ONG�TIME���3ECOMMENDED�FOR�ALL��
A ������/6�(".&�"�VERTICALLY�SCROLLING�SHOOT�EM�UP�
WHERE�YOU�MUST�BATTLE�THROUGH�VARIOUS�MOTHERSHIPS
�
A ������8&45-"/%4�"N�EXCELLENT�GAME
�VIEWED�IN�
MOST�.AGAZINE�WITH�VERY�GOOD�REVIEWS
�
A ������$"3%�(".&4�7ARIOUS�CARD�GAMES�TITLED�
$RIBBAGE
�#LUE�MOON
�,ING
�1ATIENCE��C�)EARTS�
09������.*44*0/�9 ��3"*%�**�5HIS�IS�A�SHOOT�EM�UP�
GAME�IN�THE�STYLE�OF�48*7���������7ERY�GOOD�GAME�
09������4637*703�"N�EXCELLENT�SPACE�BASED�
ADVETURE�GAME�IN�THE�"LIENS�THEME��/ICE�COLOURFULL�
GRAPHICS���RECOMENDED�BY�ALL�HERE�AT�1%�4OFT�
09������"%7&/563&4�*/�)&--�"�COLLECTION�OF�SIX�
GAMES
�+EDI
�4TAR�TREK
�"TLANTIS
�3ING���*NDICATION�
09������4,0%"�$)"--&/(&�"N�EXCELLED���PLAYER�
HOT3OD�GAME�WRITTEN�IN�"MOS��4IMPLE�BUT�GOOD�FUN��
09������#"55-&$"34�5HIS�IS�ONE�OF�THE�BEST�1%�
(AMES�ON�THE�"MIGA�TO�DATE��4OLID��D�GRAPHICS
�
TRAVEL�AROUND
�TRACK�DOWN�THE�OTHER�CARS�AND�DESTROY
�
A X ������1"3"$)65&�+0645�"NOTHER�EXCELLENT�
GAME�WHERE�YOU�ARE�FALLING�DOWN�TO�EARTH
�YOU�MUST�
TAKE�THE�1ARACHUTE�FROM�THE�OTHER�PLAYER�BY�HITING�HIM��
THERE�AN�EXCELLENT�GRAPHICAL�ENDING�TOR�THE�LOOSING�PLAYER
�
A ������5)&�#&"45�4IMULAR�GAME�PLAY�TO�THE�CLASSIC�
CHESS��5AKE�YOUR�SIDE�AND�TRAP�THE�#EAST
�VERY�GOOD�
09������/"10-&/*$�8"3�4*.6-"503�V����
&XCELLENT�PROGRAM�SENT�DIRECT�BY�THE�AUTHOR
�
A X ������453"5&(*$�(".&4�&TERNAL�3OME
�-ORDS�OF�
)OSTS
�*N�.OONSHINE��&XCELLENT�COLLECTION�
09������.*/%�(".&4����OF�THE�BEST�.IND�GAMES�
TO�CHALLENGE�YOUR�MIND�NOT�YOUR�SHOOTING�GAMES
�
A ������4803%�0'�5)&�8"3-0$,�"�#ARDS� TALES�� �
&YE�OF�THE�#EHOLDER�ADVENTURE�GAME�PACKED�ORI�THREE�
DISKS��5HE�BEST�4HAREWARE�ROLE�PLAYING�GAME�ON�THE�
AMIGA��&XCELLENT�"DVETURE��	�
��.B�	�%RIVES
@@@@@@@

A ������30:"-�#06-%&3%"4)�"NOTHER�OF�THE�
CLASSIC�GAMES�BASED�ROUND�BOULDERDASH��
A X ������)0--:800%�26*;
�"�NICELY�PRODUCED�QUIZ�
GAME�WITH�A�CHOICE�OF�SUBJECTS��%08/)*--�4,**/(�
09������4/",&�1*5
�$)*/"�$)&--&/(&����36#*,�
09������$-6&�	$LUEDO�(AME

09������#"$,("..0/
�164)07&3���16;;-&�130�
09������$"3%�4)"31�"�VERY�PROFESSIONALLY�PRESENT�ED�
SELECTION�OF�SOLITAIRE�TYPE�CARD�GAMES�
09������46#�"55"$,�V L�� �$ONTROL�THE�TORPEDOES����
SINK�THE�ENEMY�SHIPS�AS�THEY�SAIL�PAST��-"/%.*/&
�
�9�����3&7&/(&�0'�5)&�.65"/5�$".&-4�#Y�
+EFF�.INTER�5HE�RIDE�OF�A�LIFE�TIME�WITH�MUTANT�CAMELS�
THAT�SPIT�PLUTONIUM�DEATH��&XCELLENT�SHOOT�EM�UP�

*!3��)+/�, � %/'/
09�"1%���� 6/%&345"/%*/(�".04�5HE�"MOS�
5UTORIAL�1ROGRAM�%ISK��"�MUST
2�"1%����".04�'36*5�."$)*/&�**�!U�C=NU�'QJP��3DEO�
LNKCN=I�EO�=O�JA=N�=O�LKOOE>HA�PK�PDA�PULA�KB�BNQEP�I=?DEJA�UKQ
?=J�BEJ@�EJ�=JU�OJKKGA�J=EH�KN�/Q>�� � N?=@A��BA=PQNAO�EJ?HQ@A�'KH@��
-QI>ANO�'AH@��6EJOLEJO��OQLANSEJO��!NKJVA��2EHRAN��CKH@�/KPO�
2GEHH�2DKPO��2PKL�=�SEJ��"=ODLKP��&=ILHA���?KHHA@�
29�"1%����".&3*$"/�'005#"--�3"%*0�
7&34*0/�:OU�ARE�A�COACH�OF�-ONDON�AND�YOU�HAVE���
SEASONS�TO�WIN�THE�"MOSBOWL�
2 �"1%����,"3"5&�803.�#Y�.ARK�1OTTER
�VARIOUS�
LEVELS�WITH�JUMPING��,ICKING��C�THROWING�8EAPONS
�
"NOTHER�CUTE��C�UNUSUAL�GAME�
09�"1%����4"7&�5)&�53&&4�BY�.ARK�1OTTER
�.OVE�
AROUND�THE�SCREEN�IN�YOUR�TANK�ROLLING�OVER�ANY�BODY�
TRYING�TO�CHOP�THE�WORLDS�TREES�DOWN�
29�"1%����5)&�+055&3�SMALL�COLLEDION�OF�UTILITIES��
/05&#00,
�"�STAIGHT�FORWARD��C�EASY�TO�USE�NOTE�
BOOKE�PROGRAM��4)011&3
�&NTER�PRICES
�2UANTIES�TO�
BUILD�UP�A�LIST
�"LSO�GIVES�TO�A�RUNNING�TOTAL�
2�"1%����4503:�#00,��*S�CUTE�ADIVITY�ADVENTURE�
WHERE�YOU�HAVE�TO�KILL�THE�&VIL�WITCH�
0�"1%����108&3#"4&�7����5HIS�IS�AN�EASY
�
FRIENDLY�AND�1OWERFULLY�DATABASE�WHICH�CAN�HANDLE�
UPTO���
����RECORDS�@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

!.%��/�$3�.06
29������"/5*�-&..*/4�"NIM�3EQUIRES�	�
��.B�
09������5)&�%"5*/(�(".&�"NIM�REQUIRES�	�
��.B�
29������750-�$0/5&45�'EATURES�A�HELICOPTER���THE�
STEALTY�JET�PLANE��)ELI�TRY�TO�KEEPUP��	�.B

29������4)655-&�$0$,�"NIMATION�	�.B

09������-"5&�/*()5����5&3.*/"-�"NIM�	�.B
�
A X ������"(*-65:�"NIMATION�DISK�	�.B

29������7*&5/".�$0/'6$5�"NIMATION�	�.B
�
A X ������(6-'�8"3�$0/'6$5�"N�&XCELLENT�"NIM�
#Y�FAR�HIS�BEST�WORK�TO�DATE��3ECOMMEND��	�.B

29������".:�"5�5)&�.07*&4�**�5HIS�IS�ONE�OF�THE�
LATEST�ANIMATION�FROM�&RIC�4CHWARTZ��	�
��.B�0/-:��
29������".:�VS�5)&�8"-,&3�**�5HIS�IS�ONE�OF�THE�
LATEST�ANIMATION�FROM�&RIC�4CHWARTZ��	�
��.B@@@@@@@@

(�0!/0� %/'/
2������$3&&1�4)08�**�� �108&34�0'�1"*/�5HIS�
DISK�CONTAINS�VERY�DETAILED�HI�RES�PIDURES��"N�
EXCELLENT�PRODUCTION���RECOMEND�BY�ALL�AT�1%�4OFT�
2������5&3.*/"503�����"/*."5*0/�"NOTHER�
TERMINATOR�ANIMATION�FOLLOWING�THE�FILM�
2������1)&/0.&/"�%&.*4*0/���%&/*4)�
2������5&"�105�"/*."5*0/�5WO�TEA�POTS�WOBBLE�
AROUND����SWOP�LIDS�DURING�THE�PROCESS��	�.B

2������.:�5*/�50:�5HE�5IN�TOY�BEATS�A�DRUM�	�.B
�
2������&"35)�403308���)"8,�
2������%"3,�%&.0/���%"5"�&91&3*&/$&�.&("�
%&.0�"NOTHER�EXCELLENT�MEGA�DEMO�RELEASE�
2������$0.#"5�0'�$"5"-0(6&�7 O LL������#Y�*$&�
"N�EXCELLENT�COLLEDION�OF�"MIGA�MUSIC	�

2 ������5)&�16/*4)&3���%*(*5"-�/OT�JUST�ANOTHER�
MEGA�DEMO�AN�EXCELLENT�PRODUDION��
O ������$���56/&4�"("*/�"�WIDE�COLLECTION�OF�OLD�
COMMODORE����CLASSICS
�VARIOUS�TRACKS�FROM�THE�PAST�

^������1&3�1"$,����%*4,4
4IX�DISKS�PACKED�WITH�A�VARIED�ASSORTMENT�OF�COLOURED�FONTS
�
IN�MANY�COLOURS
�SHAPES���SIZES��'ORUSE�WITH�%PAINT�PROGRAMS�
OR�ANY�7IDEO�PRODUCTION�UTILITIES�5HIS�PACK�HAS�SOME�TOTALY�
OUTSTANDING�FONTS�AND�FOR�ONLY�̂ ���THEY�GIVE�YOU�OVER����FONTS�
TO�PLAY�WITH��#EST�PRODUCED��C5OTALY�STUNNING�
05)&3�'-&5$)&3�'0/54�1"$,4�"3&
� ''1�
� ''1�
�
''1��''1���C�''1��"LL�COLOUR�FONT�PACKS
���DISKS�EACH��
''1"��C�''1#�#OTH�ARE�MONO�FONT�PACKS
���DISKS�EACH

!�/5�+. !.%*#� %*"+.)�0%+*����*�+. !.�".+)
03%&3*/(�#:�1045�� $"--&34���$0--&$5*/(�:063�%*4,4

8HEN�ORDERING�DISKS�PLEASE�TICK�THE�BOXES�TO�THE�LEFT�OF�:OU�CAN�NOW�COLLED�ANY�DISKS�AT�OUR�/EW�OFFICE�ADDRESS�
THE�DISK�NUMBERS�	"NY�COLOURED�PEN
�)I�-IGHTER�OR�JUST�����%63)".�30"%
�4065)&/%�0/�4&"
�44*��:%��
JUST�OUTLINE�THE�DISKS
��"FTERSELEDING�THE�DISKS�SOFTWARE� &6301&"/�03%&34���/0�1045"(&�$)"3(&�
THAT�YOU�REQUIRE
�1LEASE�FILL�IN�YOUR�/AME�� �"DDRESS�ON�8HEN�ORDERING�FROM�WITHIN�&UROPE�REMEMBER�THAT�THERE�
THE�ORDER�FORM�PROVIDED�� $UT�OUT�OR�1HOTOCOPY� THIS�ISAMINORDEROF�DISKSBUTWITHALLORDERSTHEREISNO�EXTRA�
ADVERT��)AND�WRITTEN�ORDERS�ARE�ACEPTED���C�1OST�TO�THE�POSTAGE�CHARGE��.AILSHOTS�WILL�ALSO�NOW�BE�SENT
�
ADDESS�"BOVE�� $HEQUES��C�1OSTAL�ORDERS�SHOULD� BE� 7&45&--&/�7"/6*5�/&%&3-"/%

MADE�PAYABLE�TO��1%�40'5�	"4��
�*F�YOU�HAVE�ORDERED�4CHRIJF�NAAR�DIT�ADRES��&URO�1%�)OLLAND� 4CHUYLENBURG�
BEFORE�PLEASE�TICK�THE�ACCOUNT�/UMBER�BOX�� ��
����/+�.ONSTER
�;UID�)OLLAND
�)OLLAND��5EL�	�����


03%&3*/(�#:�5&-&1)0/&�� �������%ISK�1RIJ4��'-�����	$REDIT�$ARD�"CCEPTED�IN�6�,

5HE�5ELEPHONE�HOTLINE�IS�OPEN�SIX�DAYS�A�WEEK�FROM� */5&3/"5*0/� 03%&34�0/-:
�AM����PM�	8EEKDAYS
��C�FROM���AM����PM�	4ATURDAYS
��"LL�ORDERS�ARE�SENT�BY�AIR�MAIL��1LEASE�ADD�����	.INIMUN�
+JUST�QUOTE�YOUR�$REDIT�CARD�NUMBER
�/AME
�"DRESS
�IF�̂ ����
�� TO� THE� TOTAL� OF� THE� ORDER� TOWARDS� POSTAGE
�
YOU�HAVEORDERED�BEFORE
�%AYTIMETELEPHONE/UMBER
�*NTERNATION�$HEQUES�MUST�BE�DRAWN�ON�A�6�,��BANK��
%ATE
�%ISK�NUMBERS��C�8HERE�YOU�ARE�ORDERING�FROMLIE�1LEASE�RING� IF�YOU�WOULD� LIKE�TO�TRANSFER�.ONEY�'UNS�
THE�.AGAZINE
�� DIREDINTOYOURACCOUNTFORFASTDESPATCH��OFANYGOODS�

*�)!
�  .!//

,+/0�+ !
����*I 0!(!,$+*!
$3&%*5�$"3%�/6.#&3�	."45&3$"3%�OR�7*4"*� &91*3:�%"5& 5OTAL�1%�1RICE� ^@�
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30--�0'������%*4,�-"#&-4����� ^������
�.�13*/5&3�-&"%4�� ^����
%*4,�#09�	��
�����*/$)�� ^����
%*4,�#09�����������*/$)� ^����
���,�61(3"%&4�*NC�A�$LOCK� ^�����

E
E
�
E
E
E
E� ��
E
E

�� �� 
 � 8HEN�ORDERING�ANY�DISKS�FROM�1D�4OFT�1LEASE�ONLY�SELED�DISKS�WITH
? � ��������%*4,4�- * l�� � � CROSS�A?ER� SE�ECTION�BdX��BESIDE� DISK�	LEFT�OF�THE�TITLE
�

$"5"-0(6&�5IRED�OF�BORING�CATALOGUEDISKS (ETTHEUNIQUE
�EASY�TO�USE�%ATABASE�%ISKS��5HEYCONTAINS�DETAILS�
%*4,4� OFOVER�
����DISKS����ARE�ALL�AVAILABLE�DIREDLY�FROM�STOCK��"�MULTITUDE�OF�OPTIONS�INCLUDING�4EARCH�

�C�1RINT��$ONTAINS�DETAILS�ON�'RED�'ISH
�5#"(
�"MOS
�'"6(
�4."6(
�4COPE
�"GATRON
� P A �
"1%$
�1ANORAMA
�"MICUS
�4LIP�DISK
�+OE�-ARSON
�5$6(
�/;"6(
�501*,���-ICENCEWARE�� �����6�9
$0.1-&5&� 5HE�$OMPLETE�'RED�'ISH�HAS�BEEN� PROFESSIONAL�PRINTED
�BOUND�� �*NCLUDES�A�SORTED�INDEX�
'3&%�'*4)� OF�ALL�THE�DISKS�� *T�NOW�STANDS�AT�OVER�����1AGES�� *T� ALSO�COMES�WITH�FREE�UPDATE�PAGES

AS�THE�NEW�DISKS�ARE�RELEASED��1LEASE�NOTE�THAT�THE�UPDATES�ARE�ONLY�AVAILABLE�FROM� @ � � � ��������
1%�4OFT�� '3&%�'*4)�IS�A�COLLEDION�OF�"MIGA�(AMES
�6TILITIES���.UCH
�.ORE��&ACH� DISK�IS�T � � � � J �^
TOTALY�PACKED�WITH�PROGRAMS�� "LL�'RED�'ISH�DISKS�COME�WITH�FULL�INSTRUCTIONS�� U������������
3&.&.#&3� 1%�40'5�450$,4�"--�5)&� '3&%� '*4)� %*4,4
�"--�0'�5)&�5*.&�
"NY�OTHER�DISKS�3EQUIRED
�	*NC�#UDGET�4OFTWARE
�-ICENCEWARE���
'LETCHER�'ONT�1ACKS

�F� <<<<<<<<<<<<

505"-�
13*$&�^@
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7ISTA� IS�ONE�OF�THE�BEST�KNOWN�PROGRAMS�ON�THE�"MIGA�� IT�S�FUN
� IT�S�USEFUL
� IT�S�WORTH����QUID�AND� IT�S�
YOURS�FOR�NOTHING�MORE�THAN�THE�PRICE�OF�A�MAGAZINE�

*T�S�A�FRACTAL�SCENERY�GENERATOR��WHICH�MEANS�THAT�NOT�ONLY�CAN�YOU�HAVE�HOURS�OF�FUN�CREATING� FASCINATb
ING�NEW�LANDSCAPES
� BUT�YOU�CAN�ALSO�USE�THEM�AS�REALISTIC�BACKGROUNDS�FOR�YOUR�PICTURES�AND
ANIMATIONS� IN�%ELUXE�1AINT�

=f n


*T�S�ALSO�1ART�0NE�OF�THE�"MIGA�'ORMAT�$OLLECTION���� A�UNIQUE�SERIES�OF�COMPLETE
� FULL�PRICE�PROGRAMS�THAT�
WILL�BUILD�UP�OVER�THE�NEST�SIX�MONTHS�UNTIL�YOU�HAVE�GOT�ALL�YOU�COULD�POSSIBLY�NEED�TO�MAKE�THE�MOST�
OF�YOUR�"MIGA�S�CREATIVE�POTENTIAL�

"LL�YOU�HAVE�TO�DO� IS�POP�DOWN�TO�THE�NEWSAGENT
� PAY�YOUR�^�����AND�TAKE�HOME�ANOTHER�GLORIOUS�
ISSUE�OF�THE�WORLD�S�BEST�SELLING�"MIGA�MAGAZINE�COMPLETE�WITH� TWO�DISKS�AND� ^���WORTH�OF�FUN
� FASCIb
NATING�SOFTWARE��+UST�TRY�NOT�TO�GET�TRAMPLED� IN�THE�RUSH�

(63�03@A�@3::7<5�
@LJMRQBO�7,2,B480�
48��?7A/7<��@�<=D�
A63�03@A�S>IRB�A==�
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5HIS�EXCELLENT�BUDGET�MODEM� 	331�^����1�1
� IS�CAPABLE�OF�
RESPECTABLE� SPEEDS���UP�TO� �
���� BAUD�� *T�SUPPORTS�THE�7��
�
7��� AND�7��BIS� PROTOCOLS�� 5O� USE� IT�YOU�LL� ALSO� NEED� A� SERIAL�
CABLE
� AND� OF�COURSE� SOME�COMMS� SOFTWARE�

+HFS�X�����

*F�YOU�WANT�HIGHER�SPEEDS
� THE�$ONNECTIONS� INTERDIAL�
. ������� � INCLUDES�./1��ERROR�CORRECTION� AND� ./1��DATA�
COMPRESSION
� GIVING�EFFECTIVE�SPEEDS�OF�UP�TO��
����BAUD��
"GAIN
�YOU�LL� NEED� COMMS� SOFTWARE� AND� A� SERIAL� CABLE�

+HFS�X������

*�D� LIKE�TO�GO�ON�LINE�� 1LEASE� SEND� ME�A�MODEM�AT�YOUR�
SPECIAL� DISCOUNT�PRICES�
o �)YUNDAI� ).%����� AT�^������ INCLUDING�7"5�AND� 1�1
$0%&�"4���
o �$ONNECTIONS� *NTERDIAL� .������ � AT�^������� INCLUDING�
7"5�AND� 1�1�$ 0 % & *" 4 0 **

5OTAL�� ^ �������������������������
.ETHOD� OF� PAYMENT� 	PLEASE� RING
� �� 7ISA� .ASTERCARD� $HEQUE� 10�
.AKE� ALL� CHEQUES� PAYABLE� TO� 'UTURE� 1UBLISHING�-TD

$ARD� /O� &XP�DATE�

/ AM E �������������������������������������������������� ����������������������������������������������������������

"DD RESS ���������������������������������������������������������������������������������������������������������

1 OS TCODE �������������������������������������������������������������������������������������������������������
4END� TO �� 'UTURE� 1UBLISHING
� 5HE�0LD� #ARN
� 4OMERTON
� 4OMERSET�
5"��� �#3
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".04
".04� IS�THE� BEST�SELLING�VERSION� OF�

#"4*$�FOR�THE�"MIGA�� *T�OFFERS�
POWERFUL� GRAPHICS�COMMANDS� AND�
AN�EASY�TO�USE�EDITOR
� ALLOWING�YOU�
TO�CREATE� POWERFUL� PROGRAMS�
SIMPLY�� 5HERE� ARE�MANY�".04�
PROGRAMS� IN�THE� PUBLIC�DOMAIN� TO�

LEARN� FROM
� PLUS� OUR�MONTHLY�COLUMN�

+HFS�X����� �

".04�$0.1*-&3

%&71"$��
'OR�ACHIEVING�SHEER�SPEED� ON� THE�
"MIGA
� YOU� NEED�TO� USE�MACHINE�
CODE�� "ND�THEREhS� NO� BETTER�WAY�
TO�GENERATE� IT�THAN� USING�
)ISOFThS� ACCLAIMED� %EVPAC���
ASSEMBLER�� "N� ABSOLUTELY�VITAL�
UTILITY�FOR�PROGRAMMERS�
EVERYWHERE�

+HFS�X�����
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'OR�THOSE� OCCASIONS�WHEN�".04�
SIMPLY� ISNhT �FAST�ENOUGH
� THE�".04�
$OMPILER�TRANSFORMS�YOUR�
PROGRAMS� INTO� SPEED� FIENDS�� :OUR�
EXISTING�".04� PROGRAMS�WILL� RUN�
WITHOUT�ALTERATION� AT�A�
CONSIDERABLY�FASTER�RATE�� &SSENTIAL�

FOR�SERIOUS�WORK�

+HFS�X�����

1ROGRAMMERS� HAVE� BEEN� ANXIOUSLY�
WAITING�FOR�THIS�� �)ISOFThS�VERSION�
OF�THE� POPULAR�1ASCAL� LANGUAGE�
"N�EXTREMELY�POWERFUL�
LANGUAGE
� IT� IS�EASIER�TO� LEARN�
THAN�$�WHILE� OFFERING�MANY�OF�
THE� SAME� FACILITIES��"N� IDEAL�
CHOICE�WHEN� UPGRADING�FROM� #"4*$�

+HFS�X�����

. � 1  

� � �

1LEASE� SEND�ME�THE�FOLLOWING�PROGRAMMING�PRODUCTS�

".04� 	^ � � �� � 
 � o � "4�	
� %EVPAC� � � 	^ � � �� � 
 � o � ASOM

".04�$OMPILER�	^ � � �� � 
 � � � "40 *��

)ISOFT�1ASCAL� 	^ � � �� � 
 �o �"4*04

5OTAL�� ^ �������������������������
.ETHOD� O F�PAYMENT� 	PLEASE� RING
� ��7ISA� .ASTERCARD� $HEQUE� 10�
.AKE� ALL� CHEQUES� PAYABLE� TO � 'UTURE� 1UB LISH ING�-TD

/AME� �����

" DD RESS �

$ARD� /O� &XP� DATE�-

1 OS TCODE �������������������������������������������������������������������������������������������������������
4END� TO �� 'UTURE� 1UBLISHING
� 5HE�0LD� #ARN
� 4OMERTON
� 4OMERSET�
5"��� �#3

- +



/BIJJ?L�.?;>?L��>M
����$B�8?G�I?E�31>�B5138�D8?EC1>4C�?6�65<<?G��=971�?G>5BC�6?B�?><I�L�

8"/5&%
8ANTED�"MIGA�"����7���WITH�
SOFTWARE�AND�+OYSTICK
�PREFERABLY�
WITH�MEMORY�EXPANSION��8OULD�
ALSO�LIKE�BOXED�AS�FOR�SON�S�
BIRTHDAY
�WILL�PAY�UP�TO�^����AND�
WILL�COLLECT��c�������������

1%�TO�SWAP�� *NTERESTED�THEN�SEND�
LISTS�AND�4"&�TO�#RIAN�8EBSTER
� ���
8EST�3OAD
� 3OYAL�)OSPITAL
�
$HELSEA
� -ONDON�48���2&�

8ANTED�"MIGA�������8ILL�PAY�UP�
TO�^������ � �.ARTIN�ON�������������
.ONEY�WAITING�

'03�4"-&
".*("��������MEG�ON���UP�
BOARD��.ULTISYNC
�MONITOR�FLICKER�
FIXER�	$OMMODORE
�.UCH�SOFTWARE
�
BOOKS�ETC��"LL�BRAND�NEW��$OST�
^����
� ASKING�^������ 1ETE������
�������ANY�TIME�

".*("�"���������MONITOR�"����
3".�EXPANSION�EXTERNAL�DRIVE
�
MOUSE
� JOYSTICK�SERIOUS�SOFTWARE�
PLUS�SOME�GAMES�^����ONO��
W�/IGEL�ON�������������
4OUTHAMPTON�

$OMMODORE�"����HARD�DRIVE��
��.B�HARD�DRIVE�� �.B�3".�
INSTALLED��^����ONO��4UPPLIED�FULL�OF�
1%�SOFTWARE��� �	����
��������AND�
ASK�FOR�,RIS
�EVENINGS�ONLY�

"MIGA�ORIGINAL�SOFTWARE�%ELUXE�
1AINT���^���� '���4TEALTH� 'IGHTER�
^���� -EMMINGS�^����4IMPSONS�
^����$APTAIN�1LANET�^���(REMLINS
**�^���"LL�NEW�AND�UNOPENED� �
a �(RAHAM�������������

"������ X � �����%RIVES�� 1HILLIPS�
�����MONITOR����.B�2UANTUM�
HARD�DISK�*74�5ROMPCARD�4C4I�
$ONTROLLER�� �.B�3".�EXPANDABLE�
TO��.B��(ENIUS�DIGITISING�TABLET�FOR�
$"%�ARTWORK��"LL�BOXED���MONTHS�
OLD�AND�SOFTWARE�AND�MANUALS�
^������ONO��W�������������ASK�
FOR�+�'ARMER�

(ENLOCK�MAGNI�PROFESSIONAL�
BROADCAST�STANDARD�EITH�KEYER�
VIDEO�MIXER��FADER�^����� �'OR�"��
1ROF������7IDEO�TITLE�WITH�MEM�
CARD��^�����W�����������

"MIGA�"����$ARTOON�$LASSICS�� ��
MEG�� ^����ONO��$ORTEX���MEG�
EXPANSION���MEG�POPULATED�� ^����
ONO�� *F�BOUGHT�TOGETHER�WILL�THROW�IN
�� �����SECOND�DRIVE�� -OTS�OF�
ORIGINAL�GAMES���1%�$ALL�.EL�AFTER�
�PM�ON������������

1ROFESSIONAL�1AGE�VERSION�����
^���4TAR�-$���1*/�PRINTER�
IMMACULATE�WITH�#OX�OF�TRACTOR�
PAPER�FREE��^����ONO�c�3AY�
%AYTIME����� ���������

�5ENPACK��(AMES�^���ONO��� ������
������� 	4EATON
�

4"4�$�����HARDLY�USED��^�����
.ASTERING�"MIGA�$�	BOOK�WITH�
DISKS
�� ^���� #OTH�FOR�^�����"STRA�
TEN�STAR�PACK��0NLY�^����"SK�FOR�
,EN�� &VENINGS�c�������������

"MIGA�"����HARD�DRIVE�AND���.EG�
3".�BOXED�AS�NEW
� INCLUDES�
SOFTWARE�^����$HECKMATE�"�����
EXPANSION�SYSTEM�FOR�"�����"S�
NEW�^�����c�"NDY�4OUTHAMPTON�
�������

.EGACHIP������^�����"���� *.(�
3".�^����� *.(�3".�EXPANSION�
WITH�4$4*�� *NTERFACE�^������ �.ARK�
������������

"MIGA�����
���.)Z�����.EG��
2UANTUM�HARD�DRIVE
� ��MEGS�TOTAL�
3".
���MEGS�CHIP�3".�^�
����
ONO�� #ARGAIN�ETC
� RING� 3OELOF�����
���������EVENINGS�

"����	�.B

�(71�)%�4ERIES� **�
	���.B

� �����MON
�$ITIZEN�)23�
��
� 	4OFTWARE�INC�".04�	��%���
50.&

� 1ROTEXT
�%�1AINT� ***� �� *7
�
-ATTICE�$
�GAMES
�5RILOGIC�"UDIO�
&NGINEER�SAMPLES
� �������DISKS
�
MANUALS�MAGS
� ^����� 	WILL�
CONSIDER�SELLING�SEPARATELY
�a �/ICK�
������������

"MIGA������ONLY���MONTHS�OLD

*� ^���� INC�SOFTWARE�APPROX���

GAMES�� %ATEL� REPLAY�.KLL� 	"���
�
^���a �"DAM�� �8ORK�������������
)OME������������

����"MIGA���������,�&XPANSION�
WITH�CLOCK����(AMES�.ANUALS
�
MOUSE�MAT
�+OYSTICK
� 'LOPPY�DISK�
DRIVE
�"������MEG�OF�3".�^����
ONO�W�(ARY����� ��������AFTER��

"MIGA�GAMES�	��
�� #OXED�
INSTRUCTIONS�^�����5WO�)�%RIVES����
.B
���.B
�WITH�CONTROLLER�FOR�
"MIGAS����������
�ONLY�^�����
%ATAFLYER����������
� ONLY�^�����
%ATAFLYER�CARD�AND�4$4*� ��.#�
)�%RIVE�^�����0FFERS����� ���������
#EFORE��PM�

"MIGA������EXTRA���.EG�MEMORY�
����4�.ONITOR�PROFESSIONAL�VIDEO�
AND�OTHER�BUSINESS�SOFTWARE��(��
SYSTEMS�GENLOCK�RELUCTANT�SALE�DUE�
TO�ILL�HEALTH��^�����COMPLETE�MIGHT�
CONSIDER�SPLIT����� ��������

(71�SERIES� **� HARD�DRIVE����.B�
WITH��.B�SIMMS�^����ONO
� ,$4�
1OWERBOARD�1$�EMULATOR�^����
ONO
� 3OMBO�%IGITIZER�^��� 	#OXED
�
c�.ARK�������������AFTER��PM�

%ELUXE�1RINT�**�^��
� .OVIESETTER�
^���� 1ROPAGE� ����^����4#"�
	"CCOUNTS
�^���� �����"MIGA�.AGS�
8�%ISKS��$ASIO�%)����%IGITAL�
)ORN�^����7IRGO�����.EG�3".�
EXPANSION�^���� MASTERSOUND�^���
1AUL�������������

#�����"5�#RIDGE�#OARD���X����
� ��
X��� ����DRIVES���.EG�HARDWARE�
�.B�3".�2UADRAM�.ULTI�4CAN�
MONITOR�� .ICROWAX�FLICKER�FIXER�PLUS�
1ROV�����1%�3".���COMPLETE�
MANUALS
�BOXED� �� �^�����c������
�����

"MIGA��������.B�3".���.B�)%�
95�#�#OARD�� 47("�CARD�AND�
.ONITOR
� ����4�.ONITOR�������
"CCELERATOR�#OARD� 
���.ICE
�
4UPERPIC�%IGITISER
�2UARTERWARE�
INCLUDING�%IGIVIEW
� %1AINT��
�
2UARTERBACK�5OOLS�^�����ONO�� � �
���������4��8�4USSEX�

"MIGA�����WITH��.B�UPGRADE�
CONFIG�TO*.B�UPGRADE�CONFIG�TO�
�.B�$HIP�3".
�1HILIPS�.,���
$OLOUR�.ONITOR�� #LITZ�EXTERNAL�
%RIVE��.ANY�EXTRAS��"LL�UNDER���
MONTHS�OLD��e �.ICK������������
	4USSEX
��^����

$HECKMATE�"�����5WO�$UMANA�
%RIVES��� ��.B�3".� ������.ONITOR
�
(ENISCAN������SCANNER
� SOFTWARE� 
�
$OVERDISKS
� 1%
� #OOKS
�"LL�
ORIGINAL
SOUND�SAMPLER
�.OUSE
�
JOYSTICKS
�^����ONO�� ������������
#RACKLEY�/�)ANTS�

��.EG�MEMORY�EXPANSION�#OARD�
FOR�"MIGA�"����WITH���MEGS�
ALREADY�FITTED�^����� 1USCAT� ��j�9�
��j�DRAWING�TABLET�WITH�PEN�CURSOR
�
SOFTWARE�AND�MANUAL�^����� j �
#ODMIN�������������ANYTIME�

"����
�UNDER�WARRANTY��4OFTWARE�
	INCLUDING�%EVPAC��

�MANY�
MANUALS�JOYSTICK
�MAGAZINES
�
SPARE�DISKS� 
ETC��$OST�OVER�^������
8ILL�SELL�FOR�^����� 'OR�DETAILS�WRITE�
TO�3ICHARD�7INE
� )EATHFIELD�)OUSE
�
)OLME�-ACY
�)EREFORDSHIRE
�)3��
�-+�

"����HARD�DRIVE�WITH�ONE�.EG�
POPULATED�3AM
�^�����5WO�MEG�
3".�UPGRADE�^��
$UMANA�
EXTERNAL�%RIVE�^����"LL�AS�NEW��
8HY�NOT�MAKE�ME�AN�OFFER 
nA������ �������

"����
����.);
� ���.B
� )ARD�
DISK
� �����.ONITOR
���X�SPEAKERS
�
"MIGAVISION
� %IGIVIEW��
���
MEGABYTES
	��CHIP
���FAST�3".

�
1LUS�OTHER�SOFTWARE
�W����� ����
����
�5HEO��"FTER���PM��^�����
ONO�

#�������.B�3".�#OARD���.B�
FITTED�� ��.B�)%
�95�#RIDGE�#OARD�
AND��� ����%RIVE�����1*/� -2�1RINTER��
����'45�.ONITOR
� SOFTWARE�AND�
JOYSTICK
� IDEAL�FOR�STUDENT�^�����
ONO��c�&DDY�ON�������������AFTER�
�PM�

"MIGA�����
����.);
� ���.B

�.B�3".�^�
����ONO��.ANY�
EXTRAS�S�W�ETC��8ORK�NUMBER������
�������� )OME�NUMBER������
�������� 1LEASE�ASK�FOR�.R�
'REEMAN��"LL�SENSIBLE�OFFERS�WILL�BE�
CONSIDERED�

%N�M�IHFS� X�� NI�M?FF�SIOL�OM?>�B;L>Q;L?�;H>�MI@NQ;L?� CH��GCA;� /BIJJ?L
4ELL� YOUR� EXCESS� HARDWARE� AND� SOFTWARE� W ITH�"MIGA� 4HOPPER�3EADER�
"DVERTS�� +UST� FILL� IN� THE � FORM � AND� SEND� IT� TO � US� ALONG� WITH� A� CHEQUE�
	MADE� PAYABLE� TO � 'UTURE� 1UBLISHING
� OR� POSTAL� ORDER� FO R� ^� �� #UT� #&
8"3/&%�� 5HIS� MAGAZINE� IS� NOT� A� FORUM � FO R� SELLING� PIRATE� SOFTWARE� OR�
O THER� ILLEGAL� GOODS�� 4OFTWARE� MUST� INCLUDE� ALL� ISSUE� DISKS
� MANUALS

AND� A� SIGNED� STA TEMENT� TH A T� ALL� OTHER� COPIES� HAVE� BEEN� DESTROYED��
1LEASE� ADVISE� US� IF� YOU� ARE� OFFERED� PIRATE� OR� COPIED� SOFTWARE� BY�
ADVERTISERS�� "LL� ADS� ARE� ACCEPTED� IN� GOOD� FA ITH �� 5HE� EDITOR� RESERVES�
THE � RIGHT� TO � REFUSE� OR� AMEND� ADS�� 8E� ACCEPT� NO� RESPONSIB ILITY� FOR�
TYPOGRAPHICAL� ERRORS�OR� LOSSES� ARISING�FROM �THE � USE�O F�TH IS �SERVICE�

5RADE�ADS�WILL�NOT�BE�ACCEPTED
� INCLUDING�ANYONE�ADVERTISING�THE�SALE�OF�1%�SOFTWARE�

/AME����������������������������������������
"DDRESS� 	NOT�FOR�PUBLICATION


1OSTCODE��
% A TE � �
5EL�

1C=E�IH?�<IR�NI�
MBIQ�L?KOCL?>�
M?=NCIH�B?;>CHA

"IL�M; F? �����b

3;HN?>�����b

,?LMIH;F����b �

";HTCH?M����b

6SE�ONE�SPACE�FOR�EACH�WORD�� 0NLY�THE�WORDS�IN� THIS�SECTION�W ILL�BE�PRINTED�

2H@ILNOH;N?FS�Q?�=;HHIN�AO;L;HN??�CHM?LNCIH�CH�;�J;LNC=OF;L�CMMO?

*� HAVE� READ� AND� UNDERSTOOD� THE� CONDITIONS� FO R�THE� INCLUSION� O F�MY�AD�

4IGNATURE�������������������������������������������������������������������������������

ISSUE���

3ETURN�WITH�YOUR�

CHEQUE�TO��

3EADER�"DS
�

"MIGA�4HOPPER
�

���.ONMOUTH�

4TREET
�

#ATH


"VON�#"���#8

4"4�LA TTICE �$ � ������COMPLETE�
�$��DEVELOPMENT�PACKAGE�FOR�THE�
"MIGA�� *NCLUDES�COMPILER
� -INKER
�
&DITOR
�4OURCE�� -EVEL�%EBUGGER
�
1ROFILER
� -IBRARIAN
ETC�� 331�IS�
^���
�WILL�ACCEPT�^���ONO�� e ������
�������

"MIGA�%IGITIZER��$OLOURPIC��HARDLY�
USED��4TILL�WITH�ORIGINAL� LEADS�
INSTRUCTIONS�SOFTWARE
� ONLY�OWNED�
�� MONTH��(ENUINE�REASON�FOR�SALE��
0FFERS�AROUND�^�����"LSO�"MIGA

".*("�4)011&3�l �*446&� ���l �"13*-�����



������+!������-)20�0,#14�/"
�21%,/&0"!�!&01/&�21,/0�,#�+"40#)�0%��!"'��32���-,))60,#1�
)& "+0"4�/"��))�!&0(0� %" ("!��+!�$2�/�+1""!�3&/20�#/""

1%"� #/"0%"01�#&0%��������
''����� $;&%��1ATCH�EDITOR�FOR�$ASIO�S�RANGE�TO�$;�SYNTHS� 	"�4�

�����

''����� 4."35*$0/��8 ILL�ADD�AN� ICONIFY�GADGET�TO�YOUR�

8ORKBENCH�8INDOWS�� 	"�4�����

''����� 4/"1������$UT�AND�PASTE�GRAPHICS�OR�TEXT�FROM�OTHER�

APPLICATIONS��6SES�THE�"MIGA�S�CLIPBOARD�DEVICE�� 	"�4�
�� ��


''����� ,�� &%*503��1ATCH�EDITOR�FOR�,AWAII�S�MIDI�SYNTH� 	"�4�
����


''����� '03."5��A�FULLY�FEATURED�FORMAT�COMMAND
�A�REPLACEb
MENT�FOR�8ORKBENCH���X�USERS�� 	"�4�����


''����� 108&3�4/"1��"NOTHER�8ORKBENCH�BASED�CUT�AND�
PASTE�UTILITY�WITH� LOTS�OF�OPTIONS� 	"�4�����


''����� 108&3�1"$,&3�65*-*5*&4��6TILITIES�TO�COMPLEMENT�
THE�POPULAR�CRUNCHING�PROGRAM�POWER�PACKER�	"�4�����


''����� 1*$�4"7&3��" �SCREEN�GRABBER�THAT�WILL�SAVE�PICTURES�IN�
*''�FORMAT�� 	"�4�����


''����� 3.#4)*'5��"LLOWS�YOU�TO�USE�THE� RIGHT�MOUSE�BUTTON�
AS�A�SHIFT�KEY�FOR�MULTIPLE�SELECTION�OF�ICONS�ETC�	"�4�
����	�

''����� 500-4�%&".0/������"�USEFUL�UTILITY�THAT�MAKES�IT
EASY�TO� ADD�PROGRAMS�TO�THE�TOOLS�MENU�ON�8ORKBENCH
�� 	"�4� ����


''����� '*-&3�� A�VERY�POWERFUL�$-*�UTILITY�THAT�CAN�BE�CUSb
TOMISED�TO�SUIT�THE�USER��8ORKBENCH��X� REQUIRED�� 	"�4�
�	���

''����� ##"4&�**�7�����" �SIMPLE�DATABASE�PROGRAM�USING�AN�
INTUITION� INTERFACE��4ORTS�AND�SEARCHES�FOR�INFORMATION��
-IMITED�TO���FIELDS�IN�EACH� RECORD
� FEATURES�INCLUDE�FAST�
SORTING
� SEARCH�IN�ANY�FIELD
�AND�BEST�OF�ALL� IT�IS� REALLY�
EASY�TO�USE�

''����� .6-5*1-":&3��.USIC�PLAYER�THAT�WILL�PLAY�OVER���
TYPES�OF�MODULE� INCLUDING�4OUND5RACKER
� /OISETRACKER�
AND�.&%�

''����� 563#026"/56.��"�4$4*�BIT�TW IDDLER�PROGRAM�THAT�
WILL�SET�OR�CLEAR�THE��DISABLE�DISCONNECTION��BIT�IN�A�
QUANTUM�DRIVES�CONTROL�PARAMETERS��$AN� RESULT�IN�A�
LARGE�PERFORMANCE�BOOST�ON�SOME�SYSTEMS�

''����� 41*$&��7�E���"�CIRCUIT�ANALYSIS�PROGRAM��5HIS�VERb
SION�WAS�WRITTEN� IN�$�AND� INCLUDES�DYNAMICALLY�
ALLOCATED�MEMORY
� INTERACTIVE�POST�PROCESSING�AND�
GRAPHICAL�PLOTS
� REQUIRES�A�MINIMUM�OF��� MEG�

''����� #*/50)6/,�� "�UTILITY�TO�CONVERT� A�RAW�DATA�FILE� 	TEXT
�
BITMAPPED�GRAPHIC�ETC
� INTO�AN�"MIGA�HUNK�FORMAT�
OBJECT�FILE�THAT�CAN�BE� LINKED�USING�#LINK�

''����� 803-%%"5"#"/,�V�����6SING�A�DATABASE�OF�COb
ORDINATES�COMPILED�BY�THE�$*"� AND�MADE�AVAILABLE�
UNDER�THE�FREEDOM�OF�INFORMATION�ACT
�THIS�PROGRAM�
PLOTS�WORLD�MAPS�IN�CYLINDRICAL�OR�SPHERICAL�PROJECTIONS�
WITH�VARIOUS�DEGREES�OF�MAGNIFICATION�� *NCLUDES�THE�
LARGEST�AVAILABLE�DATA�FILE�OFDETAILED�MAPPING�OF�EVEN�
SMALL�SECTIONS�OF�THE�GLOBE��%ISK�INCLUDES�SOURCE�
CODE�

''����� 5&3.�7���C��" �TELECOMUNICATIONS�PROGRAM�WITH�SOME�
NICE�FEATURES
� INCLUDING�AN�"3EXX�PORT
�EXTERNAL� PROb
CESS�COMMUNICATIONS
�913�SUPPORT
� 1ROGRAMMABLE�
FUNCTION�KEYS
�POSTSCRIPT�DOWNLOADING�TO�LASER�PRINTER
�
PHONE�BOOK
�PROGRAMMABLE�PANEL�BUTTONS
� PUBLIC�
SCREEN�SUPPORT�ETC
�DOCUMENTATION� IN� &NGLISH�AND�
'RENCH��3EQUIRES�DOS�����AND�UPDATE�TO�5ERM� ���"�
WHICH� RECEIVED�A������� RATING� IN�"MIGA�4HOPPER�

''����� 7*.��" �CLONE�OF�THE�6NIX�TEXT�EDITOR��VI��VERY�USEFUL�FOR�
EDITING� PROGRAMS�AND�OTHER�"4$**�TEXT�� )AS�MANY�
OPTIONS�INCLUDING�MULTILEVEL� UNDO
�COMMAND� LINE�HISb
TORY
� ABILITY�TO�EDIT�BINARY�FILES
�YANK�BUFFERS�ETC�

''����� -";C��"�GRAPHICS�INTERFACE�FOR�THE�ARCHIVE�UTILITY�-HARC
�
"RC�AND�;OO�

''�������''����"/"-:3*.��"N� INTEGRATION�OF�THE�"NALYTI$ALC�
SPREADSHEET�AND�THE�3*.���DATABASE� MANAGEMENT�
SYSTEM���MEG�OF�RAM�NEEDED�OF�WHICH����K�MUST�BE�
CONTIGUOUS�

''����� 1�$0.13&44��"�GIMMICK�FREE�AND�VERY�EASY�TO�USE�
PROGRAM�FOR�MOST�COMPRESSION� REQUIREMENTS�

''����� 1�3&"%&3��"N�ALL�PURPOSE� READER�THAT�DISPLAYS�TEXT
�
PICTURES
�ANIMATIONS�AND�SOUNDS
�WHICH�MAY�BE�
UNCOMPRESSED�OR�COMPRESSED�WITH� 1�$OMPRESS�

''����� 1�83*5&3��" �TEXT�EDITOR�WITH�SPECIAL�FACILITIES�FOR
INSERTING�TEXT�COLOUR�AND�STYLE�CHANGES�AND�FOR�PREPARb
ING� ILLUSTRATED�TEXT�FOR�1�3EADER�

''����� 3":4)"%&��"� RAY�TRACING�PROGRAM�PORTED�TO�THE
"MIGA�FROM�6NIX��'EATURES�INCLUDE�NINE�TYPES�OF�PRIM Ib
TIVES
�COMPOSITE�OBJECTS
�POINT�DIRECTIONAL�AND�
EXTENDED� LIGHT�SOURCES
�SOLID�PROCEDURAL�TEXTURING�AND�
BUMP�MAPPING�OF�PRIM ITIVES�ETC�

''����� *$0/�500-4��FOUR�PROGRAMS�TO�MANAGE�SOME�
ASPECTS�OF�ICONS�USING�THE�INTUITION� INTERFACE�AND�
ALLOWING�ONE�TO�OPERATE�ON�MANY�ICONS�AT�ONCE�BY�
SHIFT�CLICKING�ETC�

''����� %9�����&DITOR�-IBRARIAN�FOR�THE�:AMAHA�%9���
�%9���
AND�%9���SYNTHESIZERS�

''����� '#����� &DIT�ALL� PARAMETERS�FOR�'#���� VOICES�AND�CONb
FIGURATION�HAS�GRAPHICAL�DISPLAY�O F�VOICE�ENVELOPES�TO�
IMPROVE�THE�EDITING�PROCESS��5HE� LIBRARIAN�PROVIDES�THE�
MEANS�TO�ORGANISE�AND�STORE�A�BANK�OF�VOICES�OR�CONb
FIGURATIONS�ON�DISK��4END�CUSTOMISED�BANKS�TO�A�
:AMAHA�'#���� OR�RECEIVE�BANKS�FROM�THIS� INTRUMENT��
1RINT�HARD�COPY�OF�VOICE�AND�CONFIGURATION�BANKS�

''�����59��;��&DITOR�-IBRARIAN�FOR�THE�:AMAHA�59��;�AND
%9��� 4YNTHESIZERS��1ROVIDES�VOICE�AND� LIBRARIAN�FEAb
TURES� SIM ILAR�TO�THE�'#����
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-1%����� $0-063*/(�#00,��"�NICE�COLOURING� IN�PROGRAM�WITH�
SEVERAL�NURSERY�RHYME�PICTURES��"N�EXCELLENT�PROGRAM�
FOR�YOUNG�CHILDREN�

-1%����� "3$�"/(&-4�."5)4��"N�EDUCATIONAL�GAME�TO�HELP�
KIDS�WITH�THEIR�MATHS�

-1%����� 5)*/("."+*(��,IDDIES�JIGSAW�TYPE�PROGRAM�WITH����
PICTURES�TO�CHOOSE�FROM�AND�A�DIFFICULTY�LEVEL�� �� MEG�

-1%����� +6/(-&�#6/(-&��"�VERY�GOOD�GRAPHIC�ADVENTURE�
WRITTEN�WITH�CHILDREN�IN�MIND�

-1%����� 803,�"/%�1-":����EDUCATIONAL�PROGRAMS
FOR�KIDS��$LICK�$LOCK
� 'UN�5IMES�5ABLES�AND�-ETS�(O�
4HOPPING�� �� MEG�

-1%����� 5)&�803%�'"$503:��"�NEAT�SPELLING�GAME�FOR�THE�
KIDS���� MEG

-1%����� "3$�"/(&-4�4)"1&4��'UN�FOR�THE�KIDS��#UILD�COLOURb
FUL�PICTURES�FROM�PREDEFINED�SHAPES�� �� MEG�

-1%����� 3&7&34***��"�NEW�IMPROVED�VERSION�OF�THE�OLD�CLASSIC�
BOARD�GAME�0THELLO�

-1%����� 5)&�.*44*0/��"N�EXCELLENT� TEXT�ADVENTURE�BY�+IM�
.C#RIDE�

-1%����� #*(�501�'6/��"�TOP�QUALITY�EDUCATIONAL� PROGRAM
�
THREE�GAMES�BASED�ON�CIRCUS�ACTS�� �� MEG�

-1%����� 30$,&5�."5)4��"�GAME�DESIGNED�TO�AID�CHILDREN
WITH� THEIR�MATHS��7ARIOUS�LEVELS�OF�DIFFICULTY�MAY�BE�SET�

-1%����� ."(*$�'03&45�**��7ERSION� ��WAS�GIVEN�AWAY�FREE
WITH�"MOS��5HIS�PROGRAM� IS�FAR�SUPERIOR�AND�CONTINUES�
THE�STORY�SET�BY�VERSION����� MEG�

-1%����� 3&4$6&��"��%�ADVENTURE� IN�WHICH�YOU�MUST�SOLVE�A�
MURDER��:OU�CAN�CLICK�ON�OBJECTS�AND�EXAMINE�THEM�FOR�
CLUES�ETC�� &XCELLENT�GAME�

-1%����� 9�45*5$)��1RINTS�OUT�YOUR�PICTURES�IN�THE�FORM�OF�A�
CROSS�STICH�PATTERN�FOR�EMBROIDERING�

-1%����� '03.6-"���$)"--&/(&��"�VERY�COMPREHENSIVE�
RACING�CAR� GAME�FOR�ONE�TO�FOUR�PLAYERS�

-1%����� %*35:�$"4)��"N�EXCELLENT�FRUIT�MACHINE�GAME�WITH�ALL�
THE�NORMAL�FEATURES�LIKE�HOLD
�GAMBLE�NUDGE�ETC�

-1%����� -$�������'0/54��'ONTS�TO�DOWN� LOAD�TO�YOUR����PIN�
PRINTER�ALONG�WITH�AN�EDITOR�SO�YOU�CAN�CREATE�YOUR�OWN�

-1%����� ,*%%*&4�$-*1�"35��-OTS�OF�GOOD�QUALITY�CLIP�ART
DESIGNED�WITH�CHILDREN� IN�MIND�� $AN�BE�USED�IN�YOUR�
FAVOURITE�GRAPHICS�PACKAGE�

-1%����� 5)&�'*/"-�$)"15&3��"��%� INTERACTIVE�GRAPHIC
ADVENTURE�� *�DID�NOT�GET�VERY�FAR�BUT�THE�BIT�*�DID�WAS�
QUITE�IMPRESSIVE�

-1%����� 108&3�1-"//&3���%*"3:�$)&$,&3�� "�DATABASE�
IN�WHICH�YOU�CAN�STORE�TELEPHONE�NUMBERS�AND�
ADDRESSES�ETC�ALSO�A�DIARY�TO�HELP�KEEP�TRACK�OF�
APPOINTMENTS

-1%����� $:"%0/*"�	$:"%�**
��5HE�FOLLOW�UP�TO�$YAD�WITH�
IMPROVED�GRAPHICS�AND�EVEN�MORE�DEVIOUS�PUZZLES��
7ERY�ADDICTIVE�

-1%����� ."(*$"-�.*961��5HIS�ONE�IS�ADDICTIVE��"�TYPE�OF�JIGb
SAW�PUZZLE�WHERE�A�PICTURE�IS�BROKEN�UP�INTO�PIECES�
AND�YOU�HAVE�TO�PUT�IT�BACK�TOGETHER�AGAIN��-OTS�OF�PICb
TURES�AND�VARIOUS�LEVELS�TO�SUIT�YOUNG�AND�OLD�

.-**71-$2�*'!#,1#5�0#�
Y�
���.#0�"'1)�',!*31'4#

14����� 41"$&�#-0#��.ULTI� LEVEL�GAME�WHERE�YOU�COLLECT�ALL�
THE�GLOWING�ITEMS�BUT�AVOID�THE�BEASTIES�LIKE�THE�
PLAGUE�

14����� 2�#0*%��"�NICE�VARIATION�ON�THE�TETRIS�THEME�GOOD�FUN�
AND�VERY�ADDICTIVE�

14����� 46#$6-563&�� "�SHOOT�EM�UP�SIMILAR�TO�3�5YPE�WITH�
EXTRA�LARGE�CREATURES�AT�THE�END�OF�EACH� LEVEL�

14����� %*;;:�-*;;:�4�%"4)��"�BOULDER�DASH�TYPE�GAME�WITH�
LARGE�GRAPHICS�

14����� %*;;:�-*;;:�4�&%6$"5*0/"-����'OUR�GAMES�TO�
MAKE� LEARNING�FUN�

14����� %*;;:�-*;;:�4�&%6$"5*0/"-����5HREE�GAMES�TO�
CONTINUE�THE�THEME�THAT�LEARNING�CAN�BE�FUN�

+�14����� 530/��"�TWO�PLAYER�VARIATION�OF�THE�LIGHT�CYCLES�GAME�
*�14����� #06/5:�#0#4�)*()�/00/��1LAYING�THE�PART�OF

-UCKY�-UKE�YOU�HAVE�TO�CAPTURE����BAD�GUYS�DEAD�OR�
ALIVE�� �� MEG�

\�14����� $-"44300.�."5)4��"�SELECTION�OF�.ATHEMATICAL�
GAMES�SO�YOUR�KIDS�CAN� LEARN�AND�PLAY�AT�THE�SAME�
TIME�

14����� $3:45"-�$"7&3/4��"�FOLLOW�UP�TO�SPACE�BLOB�WITH�
MORE�LEVELS�AND�OH�NO�MORE�MONSTERS�

14����� "7*/"�#-6&��"�VERY�GOOD�HORIZONTAL�SCROLLING�FAST�
ACTION�SHOOT�EM�UP�TO�TEXT�THE�BEST�OF�REFLEXES�

14����� $)"--&/(&�0'�5)&�."53*9��1UZZLE�TYPE�GAME�
WHERE�SQUARES�ARE�REMOVED�BY�MOVING�OVER�THEM��
4OUNDS�EASY�BUT�THERE�ARE�OBSTACLES�AND�ONE�WRONG�
MOVE�CAN�MEAN�SUDDEN�DEATH��8ATCH�OUT�FOR� FOR�THE�
BONUSES�

\�14����� 41&$536.��5HIS�ONE�SEEMS�TO�BE�A�MIXTURE�OF�TWO�
CLASSICS
�4PACE�*NVADERS�AND�#REAKOUT��8ITH�GOOD�
GRAPHICS�AND�NICE�SOUND�EFFECTS�IT�S�DEFINITELY�ONE�FOR�
YOUR�COLLECTION�

14����� *�".�5)&�8"-364��5HIS�ONE�IS�NOT�A�GAME�IT�S�A�
MUSICAL�ANIMATION�FEATURING�AN�UNUSUAL� RENDERING�OF�
-ENNON�AND�.C$ARTNEY� *�AM�THE�8ALRUS�

$*#2!&#0�$-,21�"'1)1
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''�1�� '-&5$)&3�$0-063�1"$,�	�
���DISKS�
''�1��'-&5$)&3�$0-063�1"$,�	�
���DISKS�
''�1��'-&5$)&3�$0-063�1"$,�	�
���DISKS�
''�1��'-&5$)&3�$0-063�1"$,�	�
���DISKS�
''�1"�'-&5$)&3�.0/0�1"$,�	�
���DISKS�
''�1#�'-&5$)&3�.0/0�1"$,�	�
���DISKS
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65����� ".*("� 4:45&.4� 5&45�� 5ESTS� KEYBOARD
� MOUSE
�
DISK�DRIVE
� MEMORY� ��BOTH� CHIP�AND�FAST� �� SCREEN� RESb
OLUTIONS
�CLOCK
�SPRITES�AND�MORE�

65����� 7*4*$"-$�7����� "�SPREAD�SHEET�PROGRAM�
65����� .�$"%%�� $OMPUTER� AIDED� DESIGN� PROGRAM�WITH� LOTS�

OF�DRAWING�TOOLS�AND� LOAD�SAVE�FEATURE�
65����� $0.1-&5&� $� ."/6"-� 7����� �� DISKS� EACH� ONE�

ABOUT� ���� FULL� �� " �MUST� FOR� ANYONE�WANTING� TO� LEARN�
$�� &XECUTABLE� EXAMPLES� ALONG�WITH� THE� SOURCE� CODE�
TO� TAKE� YOU� THROUGH� SCREENS
� GADGETS
� WINDOWS� ETC��
0N�DISK�DOCUMENTAION�SHOWS�HOW�TO�USE�A�COMPILER
�
HOW�TO� LINK�CODE�ETC�A�VERY�USEFUL�TUTORIAL�

65����� ."/%&-7300.�� CREATE�SPECTACULAR�.ANDELBROT�OR�
+ULIA�SETS

65����� #"/,�/� 7 *����� "N� EXCELLENT� UTILITY� FOR� KEEPING� TRACK�
OF� YOUR� BANK� ACCOUNT
� PRODUCES� REPORTS� ON� INCOME�
AND� EXPENDITURE�SO�YOU�CAN�SEE�WHERE�THE�MONEY� IS�
GOING�� )ANDLES�MULTIPLE�ACCOUNTS�

65����� 5&95� &/(*/&� �� ";41&--�� " � VERY� NICE� WORDPRO��
CESSOR�ALONG�WITH�A�SPELL� CHECKER�

65����� /035)� $� 7����� 	�� DISKS
� A� COMPLETE� $� COMPILER�
ALONG�WITH� LIBRARIES�AND�ALL�

65����� 13*/5�456%*0��8ILL� PRINT�TEXT�WITH� DIFFERENT�OPTIONS�
8ILL� ALSO�PRINT�SAVE�SCREENS�AND�WINDOWS�OR�PARTS�OF
�
ALTER�COLOUR�PALETTE�ETC�

65����� 4/001%04� 7����� 6SEFUL� PROGRAM� THAT� RUNS� AS� A�
BACKGROUND� TASK� AND� INFORMS� YOU� OF� THE� LIBS� ETC�
ACCESSED�BY�PROGRAMS�AS�THEY�LOAD�

65����� .&%�7����� ��DISKS
� THE�EVER� POPULAR�MUSIC� PROGRAM�
ALONG�WITH�SOME�EXAMPLES
� �����������

65����� %3"8."1� 7����%�� "N� UPGRADE� OF� THE� EXCELLENT�
MAP�DRAWING� UTILITY�

65����� #0059�7����� 	����ONLY
� READ�NEXT�ENTRY�
65����� #005�9�7���� 	�����ONLY
�"N�EXCELLENT�	PROBABLY�THE�

BEST
� AND� EASY� TO� USE� VIRUS� KILLER�FOR� THE�"MIGA
� ALSO�
ON� THIS� DISK� IS� -7%�WHICH� WORKS� ALONGSIDE� #OOT9� TO�
GIVE�EVEN�MORE�PROTECTION�

65����� -"#&-�.",&3�7����� #RILLIANT
� ALLOWS�YOU� TO� CREATE�
AND� PRINT� FULL� ���j� DISK� LABELS� WITH� GRAPHICS� AND� IN�
COLOUR� TOO�� /OTHING� IS� STATIC� YOU� CAN� MOVE� TEXT� AND�
GRAPHICS�AROUND�AT�WILL�� 'ULL� LOAD�AND�SAVE�FEATURES��

65����� $)&.&45)&5*$4� 7����� %ESIGN� AND� CREATE�
MOLECULES��4OME�EXAMPLES�ARE�INCLUDED�ON�THE�DISK��

65����� .&44:�4*%� **�� $ONVERTS� %ATA� FILES� BETWEEN� "MIGA�
%OS�AND�.4%OS�

65����� ".*#"4&� 130'&44*0/"-�� "N� EASY� TO� USE� DATA�
BASE� PROGRAM� AN� UPGRADE� TO� THE� VERY� POPULAR�
"MIBASE

65����� )"3%� %3*7&� 65*-4�� 7ARIOUS� UTILITIES� FOR� THOSE� FORb
TUNATE�ENOUGH�TO�HAVE�A�HARD�DRIVE�

65����� %*$&�@�$0.1*-&3�� 	��DISKS
� "NOTHER�VERY� POPULAR�
$�COMPILER�WITH� INCLUDES�AND�FULL�DOCUMENTATION��

("����� 1&5&34�26&45��$AN�YOU� RESCUE�YOUR�GIRL� FRIEND�BY�
COMPLETING� THE�TWENTY� LEVELS�

("����� %*53*4��"�TWO�PLAYER�5ETRIS�CLONE�AND�VERY�GOOD�TOO��
("����� $"3%�4)"31�� " �COLLECTION� OF� 4OLITAIRE� TYPE� GAMES�

PROFESSIONALLY�PRESENTED�
("����� .*/%� (".&4�� "� COLLECTION� OF� ��� GAMES
� A� COUPLE�

OF�WHICH� DO� NOT�WORK� ON� THE� PLUS� BUT� THE� DISK� IS� STILL�
WELL�WORTH�HAVING�

("����� 461&3�4,0%"�$)"--&/(&�� FOR�TWO� TO� FOUR�PLAYb
ERS� AND� GREAT� FUN� TRYING� TO� GET� INTO� POSITION� TO� BLAST�
ONE� OF� YOUR� OPPONENTS� WITHOUT� BEING� BLASTED� YOURb
SELF�

("����� 4637*703��"N� ADVENTURE� TYPE� PROGRAMME� FEATURES�
YOU� STUCK� IN� A� SPACE� CRAFT�WITH� A� BLOOD� CRAZED� ALIEN�
THAT� HAS� KILLED� ALL� THE� OTHER� MEMBERS� OF� YOUR� CREW��
7ERY�GOOD�GRAPHICS�AND�WELL�PRESENTED�

("����� #"55-&�$"34��" ��%� VECTOR�GRAPHICS�DRIVING� GAME�
FOR�ONE�OR�TWO� PLAYERS��5RY� AND�GET�A�POSITION� BEHIND�
YOU� OPPONENT�AND� BLAST� HIM�� *T� TAKES�QUITE� A�FEW�HITS�
TO�EVENTUALLY�BREAK�THROUGH�THE�ARMOUR�

\�("����� 8"45&-"/%4�� "N� IMPRESSIVE� �%� GRAPHIC� ADVEN�
TURE�

\�("����� 1"3"$)65&� +0645�� 5WO� OF� YOU� JUMP� OUT� OF� A�
PLANE� WITH� ONLY� ONE� PARACHUTE� YOU� MUST� MAKE� SURE�
YOU� ARE� THE� ONE� THAT� GETS� IT�� 5HE� ANIMATION� AT� THE�
END� OF� THE� GAME� IS� GREAT� AS� THE� ONE� WITHOUT� THE�
PARACHUTE� FALLS� OUT� OF� THE� SKY� THROUGH� THE� ROOF� OF� A�
BARN�

\�("����� /6� (".&�� "� VERY� NICE� VERTICAL� SCROLLING� SHOOT� EM�
UP�� 5HIS� IS� ONE� OF� THE� BEST� 1%� GAMES� OF� THIS� TYPE�
THAT� *�HAVE�SEEN�

�**�!&#/3#1�� �,)#01�-0"#01�.�7� *#�',�
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#UYING�;�PAINT�PACKAGE�PLUS�REVIEWS�OF�1AGESTREAM
�
$OLOURPIC
�4EQUENCER��
�,$41OWERBOARD
�AND�4CALA��
"CCELERATING�THE�"MIGA�PLUS�REVIEWS�OF� #ARS���1IPES
�
%AATASCAN
�"5ONCE
�%YNA$"%%�AND�#ASIC� LANGUAGES�
"MIGA�"NSWERS�SPECIAL�PLUS� REVIEWS�OF� 4PECTRACOLOR
�
4UPERBASE��
�5OUCH�6P
�"CTION�3EPLAY
�7IDEO$ENTER�1LUS�
AND�MORE�
#UYING�A��%�GRAPHICS�PACKAGE
�PLUS�SETTING�UP�A�%51�
SYSTEM
� LEARNING�#"4*$�AND�.*%*�MUSIC��8ITH�REVIEWS�OF�
7ISTA�1RO�AND�A�FON T�DESIGNER�
"�HARDWARE�AND�ADD�ON�BUYER�S�GUIDE�SPECIAL
�TONS�OF�TIPS�FOR�
1ROFESSIONAL�1AGE�AND�AN� IN�DEPTH� LOOK�AT�THE�)".�&�COLOUR�
SYSTEM��1LUS�REVIEWS�O F�*NVISION�1LUS�AND�%R�5�S�,$4�
5HE�DEFINITIVE�GUIDE�TO�THE�"����1LUS
�DOWN�LOADING�SATELLITE�
IMAGES
�CHOOSING�SEQUENCERS
�USING�VIDEO�AND�HANDS�ON�
ADVISE�FOR�1RO1AGE���
"�SPECIAL�GRAPHICS� ISSUE�FEATURING�THE�"M IGAhS�TOP�ART�
PACKAGES�PLUS� REVIEWS�OF�"UDITION��
�4OUND�&NHANCER�AND�A�
GUIDE�TO�DESKTOP�VIDEO�DIRECTING�W ITH�4HOWMAKER�
*NSIGHT�INTO�$%57�� �THE�DEFINITIVE�4HOPPER�VERDICT
�
A�COMPREHENSIVE�GUIDE�TO�PRINTER�PREFERENCES
����BIT�
GRAPHICS
�"MIGA�COMMS
�PLUS� REVIEWS�OF�(ENESIS

5URBO�1RINT�AND�4TEREO�.ASTER

/I	�>IH�N�GCMM�;HS�GIL?�
1R?P@OF?B�KLT�QL�BKPROB�VLRO�@LMV�B>@E�JLKQE��
$LO�GRPQ�Z������VLR�TFII�DBQ�QEB�KBUQ� ��� FPPRBP
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�� &� �� �� &� �� ��� �� �� �� �� � � %� �� ��� �� �� %� %� �� �� ��� �� �� #�

"'1)��� $ONTAINS�DEMOS�OF��*,0�FROM�.ANDARIN���
THE�PROGRAMMING� LANGUAGE�THAT�TOOK�THE�"MIGA�
WORLD�BY�STORM
�!?PJ;=���FROM�)I4OFT�� �THE�
ASSEMBLER�THAThS�USED�BY�THE�PROFESSIONALS
�/?;F�
1BCHAM�FROM�3(#�4TUDIOS�� �IT�BRINGS�THINGS�TO�LIFE�IN�
!?FOR?�-;CHN�&&&�AND�LETS�YOU�DESIGN
�BUILD�AND�FLY�
YOUR�OWN�BUTTERFLY�
"'1)���803%8035)�5HIS�BRAND�NEW�WORD�
PROCESSOR�FROM�%IGITA� *NTERNATIONAL� IS�DESCRIBED�BY�
THE�COMPANY�AS�gA�WRITERhS�DREAMh�AND�YOUhLL�BE�
ABLE�TO�SEE�IF�IT�IS�FOR�YOURSELF�WITH�THIS�DEMO��:OU�
WILL�ALSO�GET�A�VOUCHER�ENABLING�YOU�TO�BUY�
4IL>QILNB�FOR�JUST�^������� �THAT�S�A�SAVING�OF�^���
ON�IT�S�NORMAL�PRICE��4&26&/$&3�0/&�*N�ISSUE���
I*G CA;�0BIJJ?L�Q?�SAID�OF�THIS�NEW�SEQUENCING

PROGRAM�FROM�(AJITS�.USIC�4OFTWARE��IT�HAS�TO�BE�
NB?�BUDGET�PRICED�SEQUENCING�SOFTWARE�FOR�THE�
"MIGA�j�8HY�NOT�FIND�OUT�FOR�YOURSELF�AND�TAKE�
ADVANTAGE�OF�OUR�SPECIAL�VOUCHER�OFFER�TO�OBTAIN�A�
FREE�DISK�OF�EXCITING�NEW�SAMPLES�FOR�USE�WITH�
0?KO?H=?L�,H?�
�%�$0/4536$5*0/�,*5�*F�YOUhVE�EVER�WANTED�TO�
CREATE�YOUR�OWN�THREE�DIMENSIONAL�WORLDS�THEN�
NOW�IS�YOUR�CHANCE�WITH�%OMARK�LNCENTIVEhS�BRAND�
NEW�GAME�CREATION�PROGRAM�� *T�ALLOWS�YOU�TO�USE�
*NCENTIVE�S�FAMOUS�'REESCAPE�PROGRAMMING�
SYSTEM�TO�CREATE�YOUR�OWN�STUNNING�THREE�
DIMENSIONAL�GAMES�� �WITHOUT�A�SCRAP�OF�
PROGRAMMING�KNOWLEDGE��%ON�T�BE�FOOLED�THOUGH
�
THIS�IS�A�UTILITY�THAT�WILL�PUT�GREAT�PROGRAMMING

POWER�AT�YOUR�FINGERTIPS�
"'1)���41&$53"$0-03��5HE�NEW�ENTRY�INTO�THE�
)".�PAINTING�ARENA�LOOKS�SET�TO�UPSET�THE�
APPLECART��5RY�ITS��
����COLOURS�AND�ANIMATION�
FACILITIES�OUT�FOR�YOURSELF�WITH�THE�DEMO�VERSION�
:OU�CAN�WRAP�BRUSHES�ON�TO�THREE�DIMENSIONAL�
OBJECTS
�AND�TRY�OUT�THE�RUB�THROUGH�EFFECT�FOR�
BLENDING�TWO�IMAGES�
461&3#"4&�130'&44*0/"-����:OU�HAVE�READ�
A�LOT�ABOUT�THE�"MIGAhS�PREMIER�DATABASE
�AND�NOW�
HEREhS�YOUR�CHANCE�TO�TRY�IT�OUT�FOR�YOURSELF��
4UPERBASE�IS�A�FULLY�RELATIONAL�SYSTEM�WITH�ITS�OWN�
PROGRAMMING�LANGUAGE
�AND�WITH�IT�YOU�CAN�SET�UP�
A�DATABASE�FOR�ANY�PURPOSE�YOU�LIKE��*T�CAN�EVEN�
HANDLE�GRAPHICS
�AS�WELL�AS�NUMBERS�AND�TEXT�



IT�BETTER�STILL
�BOOK�UP�FOR�THE�YEAR�AHEAD�� �AND�NEVER�MISS�OUT�AGAIN�
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49CDB92ED12<5��=971�C?6DG1B55HE�1%�SCENE�AT�THE�

MOMENT�SEEMS�TO�BE�
SOMEWHAT�IN�THE�
DOLDRUMS�� �CERTAINLY�AS�
FAR�AS� gSERIOUSh� 1%� IS�
CONCERNED
� ANYWAY��

/ORMALLY
�WINTER�IS�THE�MOST�PROLIFIC�
TIME�OF�THE�YEAR�FOR�PROGRAMMERS�
	THE�COLD�WEATHER
� *�GUESS
� BUT�THIS�
YEARhS�OFFERINGS�HAVE� LEFT�1%�HOUSES�
IN�A�STATE�OF�MILD�DESPAIR��.ANY�OF�
THE�1%�HOUSES�THAT� *hVE�TALKED�TO�
HAVE�BEMOANED�THE�LACK�OF�QUALITY�
SOFTWARE�AVAILABLE
�AND�EVEN�THE�
'RED�'ISH�DISKS�HAVE�BEEN�CARRYING�
LESS�THAN�INSPIRING�STUFF�RECENTLY�

0NE�SOURCE�OF�FRUSTRATION�TO� LARGE�
NUMBERS�OF�"MIGA�USERS� HAS�BEEN�
THE�NON�APPEARANCE�OF�0&!�P�
�
� 0&!�
IS�THE�MOST�POPULAR�FILE�MANAGEMENT�
UTILITY�AVAILABLE�ON�THE�"MIGA
� AND�
VERSION� ���
�WITH� ITS��%�STYLE�
INTERFACE�AND�MANY�NEW�FEATURES
�
HAS�BEEN�EAGERLY�AWAITED�

3UMOURS�FROM�THE�BETA�TESTERS�
HAVE�BEEN�EXTREMELY�POSITIVE
� AND�
THE�"MIGA�COMMUNITY�HELD� ITS�BREATH��
"ND�HELD� IT��"ND�HELD� IT���

)OWEVER
�THE� LIGHT�HAS�FINALLY�
APPEARED�AT�THE�END�OF�THE�TUNNEL
�
WITH� A�POSTING�ON�A�NUMBER�OF�
BULLETIN�BOARDS�BY�THE�AUTHOR
�5IMM�
.ARTIN�� *T�SEEMS�THAT�HE�S�BEEN�
DOGGED�WITH� DISASTERS�DURING�THE�
DEVELOPMENT�OF�THE�PROGRAM�� FIRST�HE
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WAS�TAKEN� ILL� FOR�A�COUPLE�OF�MONTHS�
AND�THEN
�JUST�AS�HE�WAS�ABOUT�TO�
RELEASE�THE�PROGRAM
� HE�DISCOVERED�
THAT�HE�WOULD� HAVE�TO�TOTALLY�RE�WRITE�
IT
� AS� IT�HAD�BECOME�TOO�BIG�FOR�THE�
METHOD�OF�PROGRAMMING�THAT�HE�WAS�
USING�� 	*ThS�ALL�VERY�TECHNICAL
� BUT
�
BASICALLY
� IF�HEhD�CARRIED�ON
� THE�
PROGRAM�WOULD�HAVE�ENDED� UP�AT

SEVERAL� HUNDRED�,ILOBYTES� IN� SIZE
�
WHICH�WOULD�HAVE�DRASTICALLY�REDUCED�
ITS�USEFULNESS�
�#UT�FINALLY�THE�
PROGRAM� IS� NEARING�COMPLETION�
	AGAIN
�

#Y�THE�TIME�YOU� READ�THIS
�
REGISTERED� USERS�OF�VERSION� ��OF�0&!�
SHOULD�HAVE� RECEIVED�THEIR�COPIES
�
WITH�A�SLIGHTLY�CUT�DOWN�
DEMONSTRATION�VERSION� APPEARING�FOR�
GENERAL�DISTRIBUTION�A�COUPLE�OF�
MONTHS�AFTER�THAT�

"NYWAY
�ENOUGH�OF�ALL�THIS�� *� HAD�
PROMISED�THAT�THIS�MONTH� *hD� BE�
LOOKING�AT�1%�AND�SHAREWARE�WORD�
PROCESSORS�� 6NFORTUNATELY
� THAT�
FEATURE�HAS�BEEN�POSTPONED�UNTIL�
NEXT�MONTH
� DUE�TO�MY�OLD� AND�TRUSTY�
PRINTER�BECOMING�MERELY�MY�OLD�
PRINTER�AT�A�VITAL� STAGE� IN�THE�TESTING�
OF�THE� PROGRAMS��"�NEW�ONE�HAS�JUST�
BEEN� LOVINGLY�UNWRAPPED
� SO�THE�81�
FEATURE�WILL�DEFINITELY�HAPPEN� NEXT�
ISSUE�� 6NTIL� THEN
� LETS�SEE�WHAT�THE�
POSTMAN�DELIVERED�THIS�MONTH���

���/!�%%�
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1HCKO?��IGJONCHA
<�;M?�IS�A�SMALL
� BUT�PERFECTLY�
USABLE
�DATABASE�WRITTEN� BY�3OBERT�
#ROMLEY� IN�)I4OFT�COMPILED�#ASIC��
"CTUALLY
�TWO�VERSIONS�OF�THE�PROGRAM�
COME�ON�THE�DISK�� <�;M?�&&�AND�
<�;M?�&&��(�� FOR�THOSE�WITH�MEMORY�
LIMITATIONS�

5HE�PROGRAM�CAN�COPE�WITH�A�
DATABASE�OF�UP�TO�����RECORDS�OR�A�
MAXIMUM�DATABASE�SIZE�OF����,
�
WHICHEVER�COMES�FIRST�� A� RECORD�CAN�
HAVE�UP�TO�NINE�TEXT�FIELDS��"T� ITS�
MAXIMUM
� THE� PROGRAM�TAKES�AROUND�
���,�� �SO�THE�AUTHOR�RECOMMENDS�
THAT�IT�SHOULD� NOT�BE�RUN�ON�A����,�
MACHINE�� )OWEVER
� THE���,�VERSION�
OF�THE�PROGRAM� REDUCES�THE�
MAXIMUM�MEMORY�AVAILABLE�TO�
	BELIEVE� IT�OR�NOT
���,
� AND�SO�SHOULD�
RUN�ON�AN�UNEXPANDED�MACHINE�WITH�
FEW�PROBLEMS�

:OU�WILL� NEED� gARP�LIBRARYh� IN�YOUR�
-*#4�� DIRECTORY�TO� RUN�<�;M?�����THIS� IS�
A� LIBRARY�WHICH�MANY�1%�DISKS� NOW�
INCLUDE�AS�STANDARD
� ALTHOUGH�
SURPRISINGLY�'ISH�DISK�����DIDNhT��5HE�
PROGRAM�CAN�BE� LAUNCHED�EITHER�FROM�
THE�4HELL� OR�DIRECTLY�FROM�THE�
8ORKBENCH�� �THE�4HELL� ALLOWS�THE

PROGRAM�TO�BE� LAUNCHED�SO�THAT�NO�
FILE�WRITING�IS�POSSIBLE
�TO�AVOID�
CORRUPTING�OR�ALTERING�A�DATABASE
�
ALTHOUGH�THIS�OPTION�CAN�BE�ENABLED�
AND�DISABLED�FROM�WITHIN�THE�
PROGRAM
� REGARDLESS�OF�WHETHER� IT�
WAS� LAUNCHED�FROM�8ORKBENCH�OR�
4HELL�

0N� LAUNCHING
�YOU�ARE�PRESENTED�
WITH� A�DISPLAY�WHICH�ASKS�YOU� TO�
PRESS�ONE�OF�TWO�'UNCTION� KEYS


DEPENDING�ON�WHETHER�YOU�WANT�TO�
LOAD�AN�EXISTING�DATABASE�OR�CREATE�A�
NEW�ONE��(OOD�NEWS� IS�THAT�A�
SAMPLE�DATABASE�FILE� IS� INCLUDED�FOR�
YOU�TO�EXPERIMENT�WITH�

"�REASONABLE�NUMBER�OF�
STANDARD�FACILITIES�ARE� INCLUDED
� SUCH�
AS�THE�ABILITY�TO�SORT�A�DATABASE� IN�
EITHER�ALPHABETICAL� OR�REVERSE�� �
ALPHABETICAL�ORDER�ON�ANY�OF�THE�
FIELDS�� �ALTHOUGH� IT�S�A�PITY�THAT�A
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1 RO V ID E S � AN� IN TE R A C T IV E � LANGUAGE

">)C<�HAS�PRODUCED�A�REASONABLE
� IF�SOMETIMES�CONFUSING�INTRODUCTION�TO�THE�
"MIGA
� I T hS�CERTAINLY�WORTH�A� LOOK�� �YOU�MAY�FIND�THAT�WITH�THIS� INFORMATION�
YOU�DON�T�NEED�TO�BUY�A�TUTORIAL� BOOK

SPECIAL� DATE�FIELD�WAS�NOT�INCLUDED
�
SINCE�THIS�MEANS�THAT� RECORDS�CANNOT�
EASILY�BE�SORTED�BY�DATE�ORDER�
	� �� ��� �ENDS�UP�BEFORE�� ��� ��� 
�
FOR�EXAMPLE
�� 5HE�SORT� ITSELF�IS�FAST�� �
LESS�THAN�TWO�SECONDS�FOR�A�����
RECORD�DATABASE�

0NCE�THE�NUMBER�OF�FIELDS� HAS�
BEEN�DEFINED�WHEN�A�NEW�DATABASE�
IS�CREATED
�THERE� IS� NO� LONGER�THE�
OPPORTUNITY�TO� ADD�EXTRA�FIELDS�AT�A�
LATER�DATE�� �SO�MAKE�SURE�THAT�YOU�
PLAN�WELL� BEFORE�YOU�START��0N�THE�
OTHER�HAND
�FIELD�NAMES�CAN�BE�
CHANGED�AT�ANY�TIME
� SO� IT�MAY�BE�
WORTH� INCLUDING�ONE�OR�TWO�BLANK�
FIELDS�WHEN�YOU�CREATE�THE�DATABASE
�
SO�THAT�EXTRA� INFORMATION�MAY�BE�
ADDED� IN�THE�FUTURE� IF�YOU� REALISE�THAT�
YOU�WANT�TO� INCLUDE�EXTRA�
INFORMATION�

3ECORDS�CONFORMING�TO�A�SEARCH�
KEY�CAN�BE�SELECTED�	BUT�THE�KEY�CAN�
ONLY�BE� IN� ONE�FIELD

� AND�THE�ENTIRE�
DATABASE�OR�JUST�THE�MATCHING�
RECORDS�CAN�BE�DISPLAYED�ON�SCREEN�
AND� PRINTED�OUT�

5HERE� ARE�A�COUPLE�OF�THINGS� *�
DONhT �LIKE�ABOUT�<�;M?� &&�� EACH�FIELD�
CAN�ONLY�CONTAIN����CHARACTERS
� FOR�
EXAMPLE
� AND� IT�WOULD�BE�NICE�TO�
ENTER�SEARCH�CRITERIA� IN�MULTIPLE�
FIELDS�

#UT�ON�THE�WHOLE
�THIS� IS� A�NEAT�
LITTLE�PIECE�OF�SOFTWARE
�WHICH� SHOULD�
BE�PERFECTLY�ADEQUATE�FOR�MANY�USERS�
� �INCLUDING�ME�

*NCIDENTALLY
� <�;M?�&&�IS�ALSO�
AVAILABLE�ON�THE�%IGITZ�DISK� g6TIL�
���h 
�WHICH�DOESN�T�INCLUDE�<�;M?�
&&��(�BUT�WHICH� DOES�HAVE�A�COUPLE�
OF�OTHER�DATABASE�PROGRAMS� INSTEAD��
1ROGRAM�RA TIN G �������������������������� � ���

! (%���)%#��#1% !�
!>(C<
5HE�"MIGA�(UIDE� IS�NOT�STRICTLY�1%�OR�
SHAREWARE�� � IThS� LICENSEWARE
�WHICH�
MEANS�THAT�YOU�CANhT�COPY�IT�AND�GIVE�
IT�TO�ANYONE�ELSE
� AND�THAT�YOU�CAN�
ONLY�OBTAIN� IT�FROM�A�FEW�SOURCES��
)OWEVER
� IT hS�CHEAP�ENOUGH
� AT�
^����
� TO�BE� INCLUDED�HERE�WITH� NO�
QUALMS�

5HE�DISK� IS�EXACTLY�WHAT� ITS�NAME�
SUGGESTS�� �A�GUIDE�TO�THE�"MIGA��

WHAT�AN� INSPIRED�TITLE�
1RESENTLY�IT�ONLY�COVERS�,ICKSTART�

AND�8ORKBENCH� ���
� ALTHOUGH� A�
8ORKBENCH�����VERSION� IS�APPARENTLY�
IN�THE�WORKS�� )OWEVER
�MUCH�OF�THE�
INFORMATION�� �ESPECIALLY�THE�GENERAL

��)�.'�8��2.,&�
�:.)*�(4:1)�(439&.3�
&11�>4:�3**)�94�
034<�&'4:9�>4:7�

�2.,&�
STUFF�ON�DISKS�AND� SO�ON�� �IS�
COMMON�TO�BOTH�MACHINES
� SO�EVEN�
8ORKBENCH�����USERS�SHOULD� FIND�
SOMETHING�OF�INTEREST�

5HE�TEXT�IS�DISPLAYED� IN� A

COLOURFUL� AND� INTERESTING�MANNERS
�
WITH�A�WIDE�VARIETY�OF�TRANSITIONS�
BETWEEN� SCREENS��SCROLLS� UP
� SCROLLS�
DOWN
�DISSOLVES
�FADES�AND�SO�ON��
)OWEVER
� SOME�OF�THE�COLOUR�CHOICES�
ARE�A� LITTLE� LURID
� AND�MAY�POSE�
PROBLEMS�TO�THOSE�WHO�USE�THEIR�
"MIGA�WITH�A�57�SET�� CERTAINLY�WHEN� *�
HOOKED�MINE�UP�TO�THE� PORTABLE�57�
SOME�OF�THE�SCREENS�WERE�ALMOST�
UNREADABLE�

5HE�ACTUAL� INFORMATION� CONTAINED

ANYTHING�LIKE�A�BEGINNER�TO�
COMPUTING
� BUT�SOME�OF�THE�
PASSAGES�BAFFLED�ME�FOR�A�TIME
� UNTIL�
*�WORKED�OUT�WHAT�THE�AUTHOR�WAS�
TRYING�TO�SAY��4OME�PASSAGES
� *hM�
SURE
�WOULD� LEAVE�THE�TOTAL� NOVICE�
COMPLETELY�LOST�� 0N�THE�OTHER�HAND
�
MUCH�OF�THE�TECHNICAL� INFORMATION�
WAS�PERFECTLY�WELL�EXPLAINED�AND
�
GIVEN�A�COUPLE�OF�READINGS
� SHOULD�
LEAVE�THE�BEGINNER�MUCH�BETTER�
INFORMED�THAN�THEY�WERE�BEFORE�
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*?>��
�� �IS� NB?�STANDARD�SHAREWARE�MUSIC� PACKAGE�ON�THE�"MIGA�� *T�MAY�NOT�
BE�THE�EASIEST�PROGRAM�TO� LEARN
�SO�EXPERIMENTATION� IS�THE�KEY��5HERE�ARE�
HOWEVER�NUMEROUS�SAMPLES�TO�PLAY�AROUND�WITH�TO�GET�YOU�STARTED

IN�THE�GUIDE� IS�UNDOUBTEDLY�WORTHY
�
IMPORTANT�AND�ACCURATE��5HE�ONLY�
TROUBLE� IS
� IT� READS�AS�THOUGH� IT�HAS�
BEEN�WRITTEN�BY�SOMEONE�WHO�KNOWS�
MUCH�MORE�THAN�JUST�THE�BASICS
� AND�
IS�CONSTANTLY�STRUGGLING�TO� gWRITE�
DOWNh� TO�THE� LEVEL� REQUIRED�

*�DONhT �CONSIDER�MYSELF�TO�BE

3B?L?�NI�A?N�CN
5HERE�ARE�TWO�MAIN�WAYS�TO�GET�HOLD�OF�"MIGA�1%�AND�SHAREWARE��FROM�A�
BULLETIN�BOARD�OR�FROM�A�1%� LIBRARY�

5HE�ADVANTAGE�OF�USING�A�BULLETIN�BOARD� IS�THAT�OFTEN�THE� LATEST�
SOFTWARE�*S�UPLOADED�AS�SOON�AS�I T hS�AVAILABLE��0N�THE�DOWN�SIDE
�YOU�
NEED�A�MODEM�TO�CONNECT�UP
�AND�YOU�HAVE�TO�PAY�PHONE�CHARGES�	AND�
SOMETIMES�PAY�THE�##4�A�CONNECT�CHARGE
�TOO
��:OU�PAYS�YOUR�MONEY�
AND�TAKES�YOUR�CHOICE�

5HERE�ARE�A�NUMBER�OF�BULLETIN�BOARDS�WITH�GOOD�"MIGA�AREAS��FOR�
INSTANCE
����FOR�"MIGA�	������������
�AND�THE�$HEAM�"MIGA�##4�	����
��������
� BOTH�HAVE�A�GOOD�RANGE�OF�FILES
� INCLUDING�MANY�OF�THE�'ISH�
DISKS��$*9�	SHORT�FOR�$OMPULINK�*NFORMATION�EXCHANGE

�A�CONFERENCING�
SYSTEM
�ALSO�HAS�A�VERY�ACTIVE�"MIGA�AREA�WITH�MANY�ENTHUSIASTS�
EXCHANGING�HELP�AND�ADVICE��5HERE�ARE�PLENTY�OF�FILES�ON�OFFER
�TOO��5HE�
$*9�MODEM�NUMBER�IS�������������
�AND�COPES�WITH�A�WIDE�RANGE�OF�
DATA�SPEEDS�

*F�YOU�TAKE�THE�OTHER�ROUTE�TO�OBTAINING�SOFTWARE
�YOU�SHOULD�EXPECT�
TO�PAY�ANYWHERE�BETWEEN�ABOUT���P�AND�^�����FOR�SOFTWARE�FROM�A�1%�
LIBRARY��1RICES�VARY�SO�MUCH�BECAUSE�OF�A� RANGE�OF�THINGS�� �THE�WAY�THE�
LIBRARY�IS�SET�UP
�FOR�A�START��0NE�PERSON�WITH�ONE�"MIGA�AND�ONE�DISK�
DRIVE
�OPERATING�OUT�OF�THEIR�SPARE�ROOM
�HAS�FAR�FEWER�OVERHEADS�THAN�A�
LIBRARY�WITH�DEDICATED�PREMISES
�PAID�STAFF�AND�A�COMMERCIAL�DISK�
DUPLICATING�MACHINE��8HETHER�YOU�GET�THE�SAME�LEVEL�OF�SERVICE�OUT�OF�THE�
TWO�TYPES�OF�OPERATION�	AND�MANY� IN�BETWEEN
� IS�A�MATTER�FOR�YOU�TO�
DECIDE��4OME���P�1%�HOUSES�ARE�GREAT
�AND�GIVE�A�MARVELLOUS�SERVICE
�
SOME�ARE�DREADFUL�AND�KEEP�YOU�WAITING�AGES�FOR�YOUR�DISKS��5HE�ONLY�WAY�
TO�FIND�OUT�FOR�SURE� IS�TO�SPEND�THAT���P�AND�SEE�

4ENDING�OFF�YOUR�NAME�AND�
ADDRESS�TO� REGISTER�THE�DISK�ENTITLES�
YOU�TO�PURCHASE�THE�GUIDE�S�
SUPPLEMENT�DISK
�WHICH�ENABLES�YOU�
TO�PRINT�OUT�THE�GUIDEhS� INFORMATION
�
AS�WELL� AS�CONTAINING�A�COLLECTION�OF�
UTILITY�AND�GAMES�PROGRAMS��"LL�THIS�
LOT�WILL� COST�YOU�THE�PRINCELY�SUM�OF�
��P�

*F�YOU�ARE�A�BEGINNER�TO�THE�
"MIGA
�YOU�COULD�DO�MUCH�WORSE�
THAN�BUY�A�COPY�OF�THIS�DISK�� THAT�
RECOMMENDATION� HOLDS�EVEN�MORE�
STRONGLY� IF�YOU�ALREADY�HAVE�A�GRASP�
OF�BASIC�COMPUTER�PRINCIPLES�AND�
WANT�TO�KNOW�HOW�THEY�RELATE�TO�THE�
"MIGA�� �IF�YOUhRE�ALREADY�FAMILIAR�WITH�
THE�1$
� FOR�EXAMPLE�� *F�THE�SUBJECT�
STILL� LEAVES�YOU�COLD
� BUY�A�
CONVENTIONAL�TUTORIAL� BOOK��0N�THE�
OTHER�HAND
� &D-IBhS��GCA;�$OC>?�
COULD�CONTAIN�ALL�YOU�NEED�TO� KNOW�
ABOUT�THE�"MIGA�
1ROGRAM�RATING�������������������������� � ���

)! ����
�
, �/I@N�>CME�P�
�
*"!�IS� PROBABLY�THE�BEST�KNOWN�
gTRACKERh� AROUND��8ITH� IT�YOU� CAN�
RECORD
� EDIT�AND�PLAY�BACK�YOUR�OWN�
COMPOSITIONS�OR�THE�MANY�TUNES�
WHICH� ARE�AVAILABLE� IN�THE� PUBLIC�
DOMAIN��5RACKS�CAN�BE�PLAYED�BACK�
EITHER�VIA�THE�"MIGA�S� INTERNAL� SOUND�
CHIPS
� OR�THROUGH�A�.*%*� INSTRUMENT�
	IF�YOU�HAVE�A�.*%*� INTERFACE
� OF�
COURSE
�

7ERSION� ����OF�*"!�IS�THE� LAST�
ONE�TO�BE�FREELY�DISTRIBUTABLE
� AS�
AUTHOR�5EIJO�,INNUNEN� IS�NOW

".*("�4)011&3�l �*446&� ���l �"13*-� ����� ���
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CONCENTRATING�HIS�TIME�ON�,=N;*"!��
A�COMMERCIAL� PROGRAM�WHICH� IS�
EXCLUSIVELY�AVAILABLE�FROM�"MIGANUTS�
	FOR�^��
�� )OWEVER
�*"!�P�
���IS�
PLENTY�POWERFUL� IN� ITS�OWN� RIGHT
� AND�
NO�SERIOUS�"MIGA�MUSICIANhS�
SOFTWARE�COLLECTION� IS�COMPLETE�
WITHOUT�IT�

SELECTED�BY�FLIPPING�AN�EXTERNAL�
SWITCH�

5HE�AUTHORS
� /EIL�$OITO�AND�
.ICHAEL�$IANFLONE
�WILL� SEND�YOU�A�
COMPLETE� KIT�OF�PARTS
� INCLUDING�
THE�PRINTED�CIRCUIT�BOARD�BUT�
EXCLUDING�,ICKSTART�30.S
� IF�
YOU�WANT�	IT�COSTS�ABOUT�����FOR
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5HE�DISPLAY�FROM�THE�$OMMODORE����EMULATOR�IS�ALMOST�
INDISTINGUISHABLE�FROM�THE�REAL�THING�� *F�YOUhVE�GOT�A�PILE�OF�$���
DISKS� LYING�AROUND
� THIS�PROGRAM�IS�A�MUST�

5HE�DISK�FROM�1%�4OFT�
CONTAINS�NUMEROUS�SAMPLES� �*"!�
HAS�A�BUILT�IN� SAMPLE�EDITOR

� BUT�
ONLY�ONE�ACTUAL�TUNE�� *ThS�
PLEASANT�ENOUGH
� BUT� IT�WOULD�
HAVE�BEEN� NICE�TO�HAVE�MORE�THAN�
ONE�AVAILABLE�FOR�INSPIRATION� BEFORE�
TAKING�THE� PLUNGE�AND�COMPOSING�
ONEhS�OWN�MASTERPIECE��"LSO�
INCLUDED�WITH�
*"!�IS�A�STANDb
ALONE�PLAYER
� SO�
THAT�YOUhRE�NOT�
FACED�WITH�THE�
COMPLEXITY�OF�
THE�WHOLE�THING�
IF�ALL�YOU�WANT�TO�
DO� IS� LISTEN�TO�
MUSIC�

*"!�IS� NOT�
THE�EASIEST�
PROGRAM�TO�
LEARN
� AND�THE�
DOCUMENTATION�
DOESNhT�REALLY�
HELP�TOO�MUCH�
5HE�ONLY�WAY�TO�
BECOME�PROFICIENT�IS�TO�EXPERIMENT��
JUST�KEEP�TRYING�AND�EVENTUALLY�YOUh LL�
PRODUCE�SOMETHING�WHICH� DOESNhT�
SOUND�EXACTLY� LIKE�A�CHORUS�OF�
TOMCATS���
1ROGRAM�RATING�������������������������� � �� �

0)'�,
"CMB�>CME����
1*(�-�STANDS�FOR� �5HE�.ULTI��
,ICKSTART�#OARD�1ROJECT�
� AND� IS�A�
COMPLETE�DESCRIPTION� OF�HOW�TO�BUILD�
YOURSELF�A�BOARD�WHICH�WILL� SWITCH�
BETWEEN�UP�TO�THREE�VERSIONS�OF�
,ICKSTART
� ANY�OF�WHICH�CAN�BE

%->593� �	�
PROGRAMS

*�USE�TWO�DIFFERENT�RATINGS�SYSTEMS�
	JUST�TO�BE�AWKWARD
�� *F�*hM�REVIEWING�
A�SINGLE�PROGRAM
� *�GIVE�A� g1ROGRAM�
RATINGh� AT�THE�END�� *F
�ON�THE�OTHER�
HAND
� *hM� LOOKING�AT�A�DISK�FULL�OF�
PROGRAMS
�UTILITIES�OR�WHATEVER
�THEN�
YOU�LL�FIND�A� g7ALUE�FOR�MONEYh� RATING�
AT�THE�END�

DELIVERY�TO�THE�6,

� OR�YOU� CAN�BUILD�
THE�PROJECT�YOURSELF��5HE�SWITCHER�IS�
COMPATIBLE�WITH�THE�"����AND�
"�����

5HE�DISK�CONTAINS�A�DOC�FILE�WITH�
FULL
� COMPREHENSIVE� INSTRUCTIONS�� �
INCLUDING�A�DESCRIPTION�OF�EXACTLY�HOW�
THE�THING�WORKS
� FOR�THOSE� INTERESTED�
IN�SUCH�COMPLEXITIES
� AND�A�SERIES�OF�

*''�FILES�WHICH�
SHOW�THE�1$#�
LAYOUT�AND�SHOW�
YOU�HOW�TO�
CONNECT�THE�THING�
TOGETHER�� 5HE� *''S�
ARE�DISPLAYED�WITH�
A�PROGRAM�CALLED�
-OADLMAGE
�WHICH�
COMES�ON�THE�'ISH�
DISK
� ALTHOUGH�OF�
COURSE�ANY�*''�
VIEWER�COULD�BE�
USED�
.OST�OF�THE�

GRAPHICS� ARE�
ACTUALLY�LARGER�
THAN� THE�SCREEN�

SIZE
� BUT�-OADLMAGE�ALLOWS�THE�USER�
TO�SCROLL� AROUND�BY�CLICKING�NEAR�THE�
EDGES�OF�THE�SCREEN�� *ThS� A� NEAT�
PROGRAM
� AND�ONE�WHICH�MAKES�
1*(�-�WORTH�GETTING�ON� ITS�OWN�
ACCOUNT�

/OW
� *� CAN�T�SAY�THAT�*hVE�ACTUALLY�
TRIED�THE� PROJECT�OUT
� AND�YOU�SHOULD�
REMEMBER�THAT�ATTACKING�YOUR�"����
	OR�EVEN�"����
� IS� LIKELY�TO�DO� NASTY�
THINGS�TO�YOUR�WARRANTY�� #UT� IT hS�
RATHER�NICE�TO�SEE�SOMETHING�A�
LITTLE�BIT�DIFFERENT�IN�THE� PUBLIC�
DOMAIN� LIKE�THIS
� AND�THE�FACT�THAT�
THE�AUTHORS�ARE�SELLING�KITS�OF�PARTS
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SUGGESTS�THAT�THE�PROJECT�HAS�BEEN�
WELL�TESTED�

*hD� BE� INTERESTED�TO�HEAR�THE�
VIEWS�OF�ANY�ELECTRONICS�EXPERTS�OUT�
THERE�ON� HOW�THE�TECHNICAL� CONTENT�
STANDS�UP�TO�ANALYSIS���
1ROGRAM�VALUE�������������������������� � �� �

&G;A?);<�IS�A�GREAT�LITTLE �PROGRAM�
FOR�MAKING�*''�IMAGES�COMPLETELY�
UNRECOGNISABLE

*4�M ��SJNTF6S
h��C ��� #$4�� 4 O F � T W S R S � +��

� 6 R I F T � N � &) �� H I � K E
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0$!���,��'�#!
"CMB�>CME����
&R����WOW��5HIS�ONE� REALLY� IS�A�BEAUTY
�
AND�EVOKED�MANY�SIGHS�OF�NOSTALGIA
�
FOR�THE�DAYS�WHEN� *�WAS� NOWT�BUT�A�
YOUNGSTER�IN� SHORT�PANTS�� 5HE�
PACKAGE
� 1B?���-;=E;A?�� AND� IS�AS�
COMPREHENSIVE�A�$OMMODORE����
EMULATOR�AS�YOU�COULD�WISH� FOR�

O�*� #$4� 5INE� $EDE� $ATN5RATOP

�;LMHNIH?�� FROM�1%�4OFT�DISK�
7���� IS�JUST�ONE�OF�THE�VIDEO�
TOOLS�AVAILABLE�� *T�GENERATES�AN�
INDUSTRY�STANDARD�DISPLAY�AND�
AUDIO�TONE
� FOR�RECORDING�ON�TO�
VIDEO�TAPE�AS�A� gLEADERh

'K� 2FJB -RQ� 2FJB
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� � � � � � � � � � � � � � � � � � � � � �

*NSTALLATION� FROM�THE�'ISH�DISK�
REQUIRES�FIRST�DECOMPRESSING�TWO�
FILES�ON�TO�TWO�BLANK�DISKS
� AND�THEN�
USING�THOSE�DISKS��0N�THE�OTHER

CONTINUED�ON�PAGE� ���

"NOTHER�U TILITY�FROM�1%�4OFT�DISK�
7���
� 1CG? ;F=�TAKES�THE�GRIEF�
OUT�OF�CALCULATING�4.15&�
TIMECODE�DIFFERENCES
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%&.04�"/%�"/*."5*0/4
����101&:&�.&&54�5)&�#&"$)#0:4�	1
�VERY�FUNNY��
����4)"3,�"/*."5*0/��	/1
DEADLY�RAY�TRACING�
����#6%#3"*/��� 	�
�	9
�	/1
�GREAT���DISK�DEMO���NAUGHTY�BITS��
����"�53*1�50�."34�	/1
�DEMO�WITH�A�DIFFERENCE�
����."%0//"�$"3500/�"/*.��	/1
�SHORT�DIGITISED�ANIMATION��
����."%0//"��)"/,:�1"/,:�	1
EXCELLENT�.ADONNA�SAMPLE��
�����"5�5)&�.07*&4���	/1
� LOVES�OF�A�SQUIRREL 
�����'*--&5�5)&�'*4)�	1
�FUNNY�CARTOON�
�����#6%#3"*/���	/1
�GOOD�AS�THE�FIRST�ONE �:OU�JUDGE��
�����&7*-�%&"%�%&.0�	9
��	/1
�GET�THEM�BEFORE�THEY�GET�YOU��
�����.03&�"&30500/4��	1
��� 4CHWARTZ�CLASSICS�
�����".:�74��8"-,&3�"/*.��	/1
�&RIC�4CHWARTZ�AT�HIS�BEST�
����� #"5."/�"/*."5*0/��	1
�FUNNY�4CHWARTZ�ANIMATION��
�����."(*$*"/�"/*."5*0/����	1
�SIMPLY�MAGIC�
�����1)&/0.&/"�&/*(."��	1
�SUBERB�GRX�AND�MUSIC�
�����%0�5)&�#"35
�."/��	/1
�A�MUST�FOR�ALL�4IMPSONS�FANS��
����� 530/�"/*."5*0/�	�
��	1
�BASED�ON�THE�FILM�
�����%&$":��4*.140/4�%&.0��	1
�SHOULD�APPEAL�TO�EVERYONE��
�����-*'&�0'�#3*"/�	�
�	1
�SAMPLE�FROM�THE�FILM�
�����"/5*�-&..*/��%&.0�	�
�	/1
����FOR�-EMMINGS�FANS�WITH���MEG��
�����5)&�8"--�	�
�	�%
�	/1
���MAMMOTH�1INK�'LOYD�SIX�DISKER��
�����#&55:�#00�"/*.�4-*%&4)08�	1
�DOING�THE�"MIGA��
�����30#0$01�"/*."5*0/��	1
�DIGITISED�FROM�THE�FILM��
�����4*-&/54�� *$&�%&.0�	/1
�SUPERB�MUSIC�AND�GRAPHICS��
�����7*356"-�803-%���%�FILLED�VECTOR�DEMO�
�����8*/%463'&3�"/*."5*0/�	�
�	1
���VERY�GOOD�
�����.3�105"50�)&"%�	1
���FUNNY�CARTOON�ANTICS�
�����.3�105"50�)&"%�$)*14�"3&�61��	1
��.ORE�ADVENTURES�
�����$3&"563&�$0.'0354�%&.0�	/1
�FROM�THE�57�ADVERTS�
������%�1*/#"--�"/*."5*0/��	1
�BEAUTIFUL� RAY�TRACING�

".*("�"����1-64
$ERTAIN� SOFTWARE�WILL� NOT�WORK�ON� THE�NEW�"MIGA��8E�
ARE� COMPILING� A� LIST� OF� COMPATIBLE� TITLES
� BUT� THIS� WILL�
P=GA� OKIA� PEIA� PK� ?KILHAPA�� (J� PDA�IA=JPEIA�� LNK>

LEMS�CAN�ONLY�BE�CHECKED�AS�THEY�OCCUR�

"MIGA�1UBLIC�%OMAIN�4OFTWARE
1%�(".&4�� 1%�(".&4�� 1%�(".&4�

����.0/010-:�	/1
�POPULAR�OLD�BOARD�GAME�
����$"3%���#0"3%�(".&4�	/1
�$LUEDO���SOLITAIRE�GAMES�
����&-&$53*$�53"*/�4&5�	/1
�FOR�WHEN�THE�KIDS�ARE�ASLEEP��
����3&563/�50�&"35)�	1
��&LITE��TYPE�SPACE�TRADING�GAME��
����)0-:�(3"*-���	/1
�EXCELLENT�TEXT�ADVENTURE�
����45"3�53&,�	64"
�	�
���	/1

�GRAPHIC�ADVENTURE�
����-&"3/���1-":�	�
�	/1
�MATHS
�WORDS�AND�COLOURING�FOR�KIDS��
����3*$)5&3�4�45"3�53&,�	�
�	1

�BEST�VERSION�TO�DATE�
����53&"463&�)6/5�	/1
�PIRATE�TREASURE�MAP�GAME�FOR�KIDS��
����1*1&-*/&�	1
�ASSEMBLE�YOUR�PIPE�QUICKLY�TO�KEEP�THE�OIL�

FLOWING�
����%3*1��	1
�RUST�THE�PIPES
�AVOID�THE�NASTIES�ARCADE�GAME�
����4/",&1*5�	1
�EAT�THE�FOOD�IN�THE�MAZE�WITHOUT�EATING�YOURb

SELF�
����+&01"3%��	1
���PLAYER�GAME�OF�WORLD�CONQUEST�
�����(".&4�%*4,���	1
�INCLUDING�5ETRIX�.ETALLICA�
�����8&5�#&"7&3�(".&4�	1
�FUNNY�DEMO�PLUS�ARCADE�1ING�

1ONG�
�����%3"(0/�$"7&�	1
�4OKOBAN�TYPE�GAME�WITH�EXCELLENT�GFX��
�����#"--00/"$:���	1
�BOMB�THE�BUILDINGS���LAND�YOUR�BALLOON

�����.&("#"--�	1
�THE�BEST�BREAKOUT�GAME�AROUND�
�����4&7&/�5*-&4�	/1
�FUTURISTIC�FOOTBALL�GAME�LIKE�4PEEDBALL��
�����'36*5�."$)*/&��	/1
�BEST�FRUIT�MACHINE�SIMULATOR�BAR�

NONE�
�����.*44*-&�$0.."/%�	/1
�STOP�MISSILES�DESTROYING�YOUR

�����26*;�."45&3��	/1
�EXCELLENT�TRIVIA�GAME�
�����8)&&-�0'�'0356/&�	1
�BASED�ON�THE�57�SHOW�
�����.&/5"-�*."(&�(".&4�%*4,�	/1
���BRILLGAMES�ON�ONE�

DISK�
�����'3"/5*$�'3&%%*&�	/1
�$���FAVOURITE�PLATFORMS��� LADDERS��
�����$"#"3&5�"45&30*%4�	/1
�FAITHFUL�VERSION�OF�THE�CLASSIC�
�����803%�(".&4�70-6.&����	1
�EXERCISE�THE�GREY�MATTER���
�����803%�(".&4�70-6.&����	1
����AND�NOT�THE�JOYSTICK�
�����453"5&(:�(".&4���	/1
�SERIOUS�STUFF�INCLUDING�4EA�-ANCE�
�����536$,*/��	�
�	�%
�	1
�RUN�YOUR�OWN�TRUCKING�COMPANY�
�����10.�10.�(6//&3��	1
�88��ARCADE�ACTION���OUR�/O���GAME��
�����4&"�-"/$&��	1
�5RIDENT�SUBMARINE�SIMULATION�
�����4*.140/4�(".&�	1
�HELP�#ART�IN�THIS�4�&�6�$�,��GAME�
�����#*0/*9**��	1
�NEVER�ENDING�SHOOT�EM�UP�
�����+�/*$,-"64�$0634&4��� DATA�DISK�ONLY�
�����"*3�"$&�**�	1
�EXCELLENT�88��SHOOT�EM�UP�
�����/"10-&0/*$�8"3'"3&�4:45&.��	1
�WAR�GAME�UMPIRE��
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31,1��ONE�OF�THE�PROGRAMS�ON�THE�&G;A?�2NCFM�COLLECTION
� IS�A�TOOL�FOR�ANYONE�
WHO�USES�THE�"MIGA�FOR�VIDEO
� PROVIDING�A�RANGE�OF�BASIC�EFFECTS�SUCH�AS�A�FADE�
TO�OR�FROM�BLACK�AT�THE�TOUCH�OF�A�KEY�COMBINATION
?KJPEJQA@�BNKI�L=CA����

HAND
� IF�YOU�VE�GOT�A�HARD�DISK�YOU�
CAN�DIRECTLY�DECOMPRESS�THE�
ARCHIVES
� USING�)%;L=
� *T�TOOK�ME����
MINUTES�TO�DECOMPRESS� ALL�THE�FILES
�
INSTALL�THE�FONT�AND�SORT�OUT�THE�
DIRECTORY�STRUCTURE�� �THE� INSTALLERS�
HERE�WILL�DO�THIS�AUTOMATICALLY�

"LTHOUGH�"���WILL�WORK�ON�A�
FLOPPY�ONLY��.B�"���
� THE�AUTHOR�
	$LIFF�%UGAN�AT�2UES5RONIX
�ADVISES�
THAT�YOU�HAVE�AT� LEAST����.B
� AND�
YOU� REALLY�NEED�EITHER�TWO�FLOPPY�DISK�
DRIVES�OR�	IDEALLY
�A�HARD�DISK�FROM

��2&,*��9.18�.8�&�
8479�4+�2.3.��79�
�*5&792*39�
�74+*88.43&1��

WHICH�TO� RUN�THE�PROGRAM�
"S�WELL� AS�THE�ACTUAL�$���

EMULATOR
� THE� PACKAGE� INCLUDES�
�����PAGES�OF�DOCUMENTATION� 	AND�A�
PROGRAM�TO�ALLOW�YOU�TO� PRINT� IT�ALL�
OUT
�AND�A�SET�OF�UTILITIES�TO�ALLOW�YOU�
TO�CONVERT�$���FILES�TO�"MIGA�FORMAT�
FOR�STORAGE��"ND�THAT�S�WHERE�THE�
QUESTION�OF�HOW�TO�GET�YOUR����S�FILES�
INTO�THE�"MIGA� REARS� ITS�HEAD�� #UT�
NEVER�FEAR�� �IT hS�CHEAPER�AND�EASIER�
THAN�YOU�PROBABLY�THOUGHT��+UST�
REGISTER�THE� PROGRAM�BY�SENDING�
������
� PLUS����FOR�SHIPPING
� TO�
2UES5RONIX�AND�YOU�LL� BE�SUPPLIED�
WITH� A�HARDWARE� INTERFACE�AND�
ACCOMPANYING�SOFTWARE�WHICH�WILL� LET�
YOU�HOOK�YOUR�$��hS�DISK�DRIVE�AND�
PRINTER�TO�YOUR�"MIGAf�FAR�CHEAPER�
THAN�JUNKING�ALL�THAT�SOFTWARE�WHICH�
YOU�BOUGHT�FOR�THE����

5HE�OTHER�QUESTION�WHICH�WILL� BE�
REARING� ITS�HEAD�BY�NOW�IS
� i8HAT�
ABOUT�COPYRIGHT �4URELY�THE�$��hS�
30.S�ARE�$OMMODORE�S�COPYRIGHT j

8ELL
�YOUhRE� RIGHT�� �AND�
5HE"��1ACKAGE�DOESNhT � RIP�THEM�OFF��
*NSTEAD
�THE� PROGRAM�CONTAINS�A�$���
30.�EMULATOR
�WHICH� INCLUDES�A�
VERSION� OF�THE��� hS�#"4*$��"ND� IT�
SEEMS�TO�WORK�VERY�WELL�� �*� COULDNhT�
FAULT� IT�DURING�THE�TIME�*� USED� IT
�
ANYWAY�� #UT�THEREhS�EVEN�BETTER�NEWS�
FOR�$���OWNERS��WHEN�YOU�VE�
REGISTERED�THE�PROGRAM�AND�OBTAINED�
THE� INTERFACE
�YOU�CAN�ACTUALLY�DUMP�
YOUR�$��hS�30.S�TO�DISK�AND�THEN�
LOAD�THEM� INTO�THE�"���FOR�FULL�
COMPATIBILITY�

*� ONLY�HAVE�ONE�COMPLAINT�WITH�
THIS� PROGRAM��THE�TWO� KEYMAPS�WHICH�
YOU�CAN�USE�ARE�64�AND�(ERMAN
� SO�
EVEN� IF�YOUhVE�SET�UP�YOUR�8ORKBENCH�
DISK�WITH�THE�(#�KEYMAP�YOUhLL�FIND�
THAT�THINGS� LIKE�THE�SPEECH�MARKS
�^�
SIGN� AND���APPEAR�IN� THE�WRONG�
PLACES�ON�YOUR�KEYBOARD�� #UT�THAThS�A�
SMALL� PRICE�TO�PAY�� *hD�HEARTILY�
RECOMMEND�THAT�EVERYONE�WHO�OWNS�
BOTH� A�$OMMODORE����AND�AN�"MIGA�
TO�GET�HOLD�OF
� AND� REGISTER
�THIS�
PROGRAM�� �AFTER�ALL
�YOUhRE�UNLIKELY�TO�
GET�AN�"MIGA�EMULATOR�ON�YOUR�����
1ROGRAM�RATING�������������������������� � ���

5O
QUOTE� THE� i3EAD�.E� 'IRST�� F I LE �
5HIS� DISKETTE� CONTAINS� THE� FLNIGA� VERSION� OF� /ICRO4/IL�MCS� 	/IL


A� SWAIL� PUT�POWERFUL� TENT� EDITOR� THAT� RUNS� ON�.AN � OTHER� CORTPUTER
SYSTENS� BESIDES� THS� FINTGA
� 0NE� �F� )FI�S� NAJOR� GOATS� IS� TO� IE
COUPS TBIE� WITH� ITS � COUSIN� (/6� &3ACS
� SO� CERTAIN� FEATURES� YOU� 

NAY� HAVE� SEEN� IN� OTHER� VERSIONS� OF� FHRRO&)ACS� SAY� WORK� DIFFERENTLY
HERE
� OR� NOT� EXIST�� )OPEFULLY
� YOU �LL� FIND� THE� ADDED� FEATURES�.4
PROVIDES� TO� BE� NORTH� THE� TROUBLE� I T � TAKES� TO� NAKE� THE� SWITCH�
'RON� THE� 3EAD�)E� 4ECOND�� F I LE �
5HIS� IS� THE� FOURTH� #ETA� DISTRIBUTION� OF� )TCRO�NU&NACS�� #EYOND� THE�
WORK� OF� %AVE� $ONROY
� AUTHOR� OF� THE� ORIGINAL� PUBLIC� DONAIN� V�#
� THIS
/OW�THE�CONTENTS�OF�ALL�THE�'ISH�DISKS�CAN�BE�YOURS�� �WELL
�THE�CONTENTS�
LISTINGS���KO;LCOG�ALLOWS�YOU�TO�SEARCH�BY�FILE�NAME
�TYPE�OF�PROGRAM�OR�TEXT�
WITHIN�THE�DESCRIPTION��4OME�OF�THE�PROGRAMS�ARE�ODDLY�CLASSIFIED
� THOUGH

AND�SO�ON�AND�SO�ON�� *MAGES�CAN�BE�
SAVED�AFTER�TRANSFORMATION
� AND�THERE�
ARE�FUNCTIONS�AVAILABLE�FOR�PRODUCING�
GRAPHS�OF�COLOUR�USAGE�AND�OTHER�
SUCH�VITAL� INFORMATION�� "�SORT�OF�gMINI�
�LN�!?J;LNG?HN�-LI@?MMCIH;F[ 
� THIS� IS�
A�GREAT�PROGRAM�FOR�SERIOUS� IMAGE�
MANIPULATION�OR�JUST�FOR�PLAYING�
AROUND�AND�EXPERIMENTING�

/EXT�UP� IS� 31,1�� OR�3C>?I�1IIFM�
IH�1;J�� BY�.IKE�#ERRO��5HIS� IS�A�
COLLECTION�OF�TOOLS�FOR�VIDEO�
PROFESSIONALS
� AND� INCLUDES� 31,1�
ITSELF
�WHICH�WILL� DO�THINGS� LIKE�FLIP�THE�
SCREEN�OR�FADE�TO�FROM�BLACK�WHEN�
YOU� PRESS�VARIOUS� KEY�COMBINATIONS��
"LSO�FROM�.IKE� IN�THIS�COLLECTION� ARE�
PROGRAMS�WHICH�HELP�TO�CALCULATE�
4.15&�CODES
�GENERATE�TEST�CARDS�
AND�SWITCH�YOUR�"MIGA� INTO� INTERLACE�
MODE
� REGARDLESS�OF�WHETHER�A�GIVEN�
PROGRAM�WANTS� IT�TO� BE�OR�NOT�

0BIQ#IHN�� BY�"RTHUR�+OHNSON�+R
�
IS� A�TINY�PROGRAM�WHICH�DOES�JUST�
THAT�� �IT�DISPLAYS�ALL� ����CHARACTERS�
OF�ANY�FONT�WHICH�YOUR�"MIGA�HAS�
INSTALLED�� /OT�THE�MOST�EXCITING�
APPLICATION� IN�THE�WORLD
� BUT�SOME�
MAY�FIND� IT�USEFUL�

������������������������
1?LG��THE�RATHER�EXCELLENT�COMMS�PACKAGE�REVIEWED� LAST�MONTH
� HAS�
UNDERGONE�AN�UPGRADE��5HE�LATEST�VERSION� IS����C
�AND�NOW�REQUIRES�
8ORKBENCH���X�� �,ICKSTART��������AND�8ORKBENCH�������OR�HIGHER�MUST�
BE�PRESENT�FOR�THE�PROGRAM�TO�RUN��"�NUMBER�OF�BUGS�HAVE�BEEN�FIXED� *N�
THIS�NEW�RELEASE
�WHICH�CAN�BE�FOUND�ON�'ISH�DISK�����FROM�6NIQUE�
$OMPUTING�

%)�#!�10%(/�
, �/I@N��>CME�P���
&G;A?�2NCFM�IS�A�COLLECTION�OF�IMAGE�
AND�VIDEO�TOOLS��5HE�FIRST�PROGRAM�
HERE� IS� &G;A?);<�� BY�(ARY�.ILLIORN��
5HIS� IS�A�BRILLIANT� IMAGE�MANIPULATION�
PROGRAM
�WHICH� INCLUDES�THINGS� LIKE�
FILTERS�	PIXELLATE
� SHARPEN
� BLUR�AND� SO�
ON

�VERTICAL� AND�HORIZONTAL� FLIPS
�FAST�
'OURIER�TRANSFORMS
� PALETTE�CHANGING

"S�WELL� AS�THESE�WE�HAVE�'-"$��
AN� IMAGE�COMPRESSOR�WHICH� USES�THE�
+OINT�1HOTOGRAPHIC�&XPERTS�(ROUP�
IMAGE�COMPRESSION�STANDARD
� AND�
1CNF?$?H��WHICH�DISPLAYS�SCROLLING�
TITLES�

"LL� IN� ALL
� &G;A?�2NCFM�IS�A�
COMPREHENSIVE�COLLECTION�OF�
PROGRAMS
� SOME�MORE�USEFUL� THAN�
OTHERS�BUT�MOST�WORTH�A� LOOK�

$ERTAINLY�*MAGE-AB�WINS�A� PLACE�ON�
MY�HARD�DISK�
7ALUE�FOR�MONEY���������������������� � �� �

 %/'�)�#�6%*!/
*hVE�ONLY�HAD�A�COUPLE�OF�DISK�
MAGAZINES� IN�FOR�REVIEW�THIS�MONTH�� �
COME�ON�THE� REST�OF�YOU
�WHY�AREN�T�*�
SEEING�YOUR�EFFORTS �4O
� HEREhS�WHAT�
CAME�MY�WAY�THIS�MONTH���

�)%#��1/!./�#.+1,�
 �
"5( !�
*?QM CME�CMMO?� �
5HIS� IS�THE�FIRST�DISK�FROM�"6('
� BUT�
IS�SET�TO�BE�A� REGULAR�FEATURE�

.EMBERSHIP�OF�THE�GROUP� IS�FREE�
IF�YOU�HAPPEN�TO� LIVE� IN�THE�'YLDE�
AREA�� )OWEVER�A�SUBSCRIPTION�TO�THE�
/EWS%ISK�WILL�COST�YOU�^��FOR�SIX�
MONTHS
� OR�^���FOR�A�YEAR�

4END�YOUR�CASH�TO����(LEN�
&LDON�3OAD
� -YTHAM�4T�"NNES

-ANCS�

5HE�DISK� ITSELF�IS� RATHER�DIFFERENT�
TO�MANY
� IN�THAT�IThS�NOT�AUTO�BOOTING�
AND�DOESNhT �HAVE�A�FLASHY�MENU��
*NSTEAD�THERE�ARE�TONS�OF�TEXT�FILES
�
INCLUDING�TIPS
�TUTORIALS� AND� REVIEWS
�
AS�WELL� AS�A�FEW�PIECES�OF�1%�	THE�
ISSUE� *�SAW�INCLUDED�#L??-;CHN��
)%;L=;�	A�COMPRESSION�UTILITY
�AND�
�IIN5�	A�VIRUS�KILLER
��5HE�GROUPhS�
OWN�1%� LIBRARY�CATALOGUE� IS�ALSO�ON�
THE�DISK�

"LTHOUGH�THE�GRAMMAR�AND�
SPELLING�ARE�NOT�THE�BEST� *hVE�EVER�
SEEN� 	THERE�DOES�SEEM�TO�HAVE�BEEN�
A�SERIOUS�OUTBREAK�OF�APOSTROPHEITIS�
IN�THE�EDITORIAL� OFFICE

�THE� ACTUAL�
CONTENT�IS�FAIRLY�GOOD
� INTERESTING�
STUFF
�WRITTEN�BY�A�NUMBER�OF�DIFFERENT�
PEOPLE�

8HAT�S�MORE�THE�GROUP�CLAIMS�
THAT�IF�YOU�WRITE�AN�ARTICLE
� IT�WILL�GET�
PRINTED�� �THE�ONLY�CENSORSHIP�THEYhLL�
DO� IS�TO�REMOVE�BAD� LANGUAGE�AND�OR�
BAD�TASTE�MATERIAL�
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"LL� IN� ALL
� CERTAINLY�WORTH� A�TENNER�
FOR�A�YEAR�S�SUB�
7ALUE�FOR�MONEY���������������������� � �� �

,.!)%!.���
�S��H>L?Q� OH<;L
5HIS� IS�THE�FIRST�DISK�MAG�FOR�"NDREW
�
AND�A�GOOD�ONE� IT�IS�TOO�� *ThS�
AUTOBOOTING
� AND� USES�ONE�OF�THE�
MANY�MENU�CREATORS�TO�GIVE� IT�A�NEAT�
FRONT�END��5HE�CONCEPT�BEHIND�THE�
DISK�SEEMS�TO�BE�� �'ORGET�EDITORIAL
�
CRAM�THOSE�PROGRAMS�ON�j�"LTHOUGH�
THEREhS�A�MESSAGE�FROM�THE�EDITOR
�
THERE�ARE�NO�ARTICLES�� �JUST�LOTS�OF�
1%��5HE�PROGRAMS�ARE�SPLIT�FAIRLY�
EVENLY�BETWEEN�GAMES�AND�SERIOUS�
STUFF
� SO�TO�BALANCE�THINGS� LIKE�
-IQ?L0H;J�	REVIEWED� IN�THE� LAST�
ISSUE�OF��GCA;�0BIJJ?L	�AND�
"MIG6TIL� **
� A�DISK�COPIER�AND�GENERAL�
TOOLKIT
� ARE�GAMES� LIKE��!�-IIF�AND�
&HP;>?LM


5HE�FIRST� ISSUE�OF�-L?GC?L�WAS�
FREE
� IN�ORDER�TO�ENCOURAGE�PEOPLE�TO�
GET�HOLD�OF�IT�� FROM� ISSUE�TWO�	WHICH�
SHOULD�BE�OUT�NOW
�ONWARDS
�THE�
PRICE� IS�^����
� OR�^���FOR�A�YEARhS�
SUBSCRIPTION�

4END�CHEQUES�OR�POSTAL� ORDERS�
TO��"NDREW�%UNBAR
� ����.OUNTSORREL�
-ANE
� 3OTHLEY
� -EICESTER�-&�� �18�

-1%�'%!/
 %/ "�
"CMB�>CME����
5HIS�TINY�UTILITY�FROM�1ATRICK�'�.ISTELI�
DOES�ONE�SIMPLE�JOB�� �STOPS�THAT�
BLOODY�ANNOYING�CLICKING�OF�YOUR�
FLOPPY�DISK�DRIVE�WHEN� NO�DISK� IS�
PRESENT�

3UN�!&0!#�ONCE�TO�DISABLE�THE�
DRIVES
� RUN� IT�AGAIN�TO�RE�ENABLE�
THEM�� *T�CAN�BE�EITHER� RUN�FROM�THE�
4HELL�OR�FROM�THE�8ORKBENCH� 	IF�
YOU�VE�NOT�GOT�8#��AND�THUS�CANhT�
gSHOW�ALL� ICONSh� YOU�LL� HAVE�TO�CREATE�
AN� ICON�FOR�IT
� SINCE�NONE� IS�
SUPPLIED
�

'LOPPY�DRIVES�CAN�BE�SELECTIVELY�
DISABLED�ENABLED
� OR�THE�COMMAND�
CAN�APPLY�TO� ALL� AT�ONCE�� %ON�T�DO�
WHAT� *�DID
�THOUGH
� AND�TRY�TO�DISABLE�
THE�DRIVE�WHICH�CONTAINS�THE�DISK�
WITH�THE� PROGRAM�ON� IT�� �BERK��
1ROGRAM� RATING�������������������������� � ���

0NE�OF�THE�BETTER�IMAGES�FROM�THE�$ARTOON�BRUSHES�DISK

�-1�.%1)
'ISH�DISK����
�KO;LCOG�� BY�#�-ENNART�0LSSON
� IS�A�
DATABASE�OF�'ISH�DISKS�� �IF�YOU�WANT�
TO� KNOW�WHAT�DISK�A�PROGRAM� IS�ON
�
OR�FIND
� SAY
� A�TEXT�PROCESSING�UTILITY
�
THIS� IS�THE�DISK�FOR�YOU�� 'ILES�CAN�BE�
SEARCHED�FOR�BY�TYPE
� NAME�OR�TEXT� IN�
THE�DESCRIPTION
� AND�A�PROGRAM� IS

��4�;.*<�9-*�1&99.(*8�
.3��7>89&18�>4:�<.11�
3**)�&�5&.7�4+�	��

,1&88*8

INCLUDED�TO�ALLOW�YOU�TO�ADD�THE�
CONTENTS�OF�NEW�'ISH�DISKS�AS�THEY�
APPEAR��5HE�CONTENTS�OF�DISKS�������
ARE� ALREADY� IN�THE�DATABASE�

"LTHOUGH�THE�PROGRAM� ISNhT �THE�
FASTEST� IN�THE�WORLD�WHEN�SEARCHING�
BY�TEXT�IN� A�DESCRIPTION
� AND�
ALTHOUGH�YOU�NEED�A�HARD�DISK�DRIVE�
TO�USE� IT�	THE�DATABASE� IS�TOO�BIG�TO�
FIT�ON�A�FLOPPY

� IThS�STILL� THE� BEST�
WAY�OF�FINDING�OUT�WHERE�THAT�
ELUSIVE� PROGRAM� IS� IN�THE�VAST�'ISH�
COLLECTION�
1ROGRAM�RATING�������������������������� � ���

��.0++*��.1/$!/
4OFTWARE�&XPRESSIONS�DISK�6���
5HE�DISK�S�NAME�SAYS� IT�ALL
� REALLY�� �IT�
CONTAINS�A�SELECTION�OF�CARTOON�
CHARACTERS�SAVED�AS�!-;CHN�BRUSHES


READY�FOR�USE��5HE�DISK�ALSO� HAS�
g7IEWILBMh
� AN� *''�VIEWER
� SO�THAT�YOU�
CAN� SEE�THE� IMAGES�WITHOUT� LOADING�
%1AINT��"ND
� FRANKLY
�YOU�MIGHT�AS�
WELL� DO�THAT�THEN� RE�FORMAT�THE�DISK��
THE�QUALITY�OF�THE� ILLUSTRATIONS�JUST�
ISN�T�THAT�GREAT�

*hM�SURE�THAT� ILLUSTRATOR�(ARETH�
-ANCASTER�SPENT�A�GOOD�DEAL� OF�TIME�
ON�THE�CARTOONS
� BUT� *�VE�SEEN�FAR�
BETTER�� 4TILL
� ONE�OR�TWO�OF�THEM�ARE�
PRETTY�GOOD
� SO� IF�THEY�HAPPEN�TO�BE�
THE�ONES�THAT�YOU�WANT
�YOU�LL�END�UP�
HAPPY�
7ALUE�FOR�MONEY���������������������� � ���

"%(!(+��0+.
'ISH�DISK����
5HIS� ���SHAREWARE� PROGRAM
�BY�+OE�
3ATTZ
�+R
� IS�A�MAJOR�IMPROVEMENT�ON�
#CF?0?;L=B��WHICH� *� REVIEWED� LAST�
MONTH�� #CF?)I=;NIL�IS� IS� gFIND�FILE��
PROGRAM�WHICH� PROVIDES�EVERYTHING�
THAT�#CF?0?;L=B�WAS�MISSING�� �A�
SCROLLING�DISPLAY�OF�THE�FILENAMES�AS�
IT�FINDS�THEM
� AND�ON�LINE�HELP�
4ELECT�THE�DRIVE�OR�DRIVES�YOU�WISH�TO�
SEARCH
� TYPE� IN� THE�FILENAME�
	WILDCARDS� ARE�SUPPORTED� IN�THE�FORM�
OF� WHICH� REPRESENTS�ANY�
COMBINATION�OF�CHARACTERS
�AND�HIT�
g4EARCHh�
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'IND�THOSE�ELUSIVE�FILES�WITH�#CF?)I=;NIL
�/O� LONGER�WILL�.ACINTOSH�OWNERS�BE�
ABLE�TO�SCOFF�AT�THE�LACK�OF�A� g'IND�FILE h� UTILITY�

�)"��!�+� * � ��	� �

�� ���� 
$%,&!� (� �
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% J H H5 PA P P � IS� A� TEXT� WIENER� THAT� OFFERS� FAS T
� SNOOTH�SCROLLTNG� ''2(�
,ANPATIME� TEXT� DISPLAYS


'UL8 IEU� 01
	NON�INTERLACED

� #�
..� ARE�
CONFIGURAT

TU T IV IE Y � OPENS� UP� TO� THE� FU L L � SIZE� OF� THE� 8ORKBENCH� SCREEN�
ERLACED

� #ECAUSE� THERE� IS� NO� S LIDE R� GADGET� AT� THE� SIDE� OF�
ABLE� TO� VIEW� FU L L � �#� COLWM� TEXT� W ITH� A� STANDARD� 8ORKBENCH�
AT�ION� 	NANY� TEXT� VIEWERS� ONLY� SHOW� ��� COLUNNS� ACROSS
�
5O� S TA RT� 'U.+)EU� FRON� THE� $-*
� SINPLE� TYPE

THE� SCREEN


OR� FRON� THE� 8ORKBENCH
� DOUBLE�CLICK� ON� A� PROJECT� ICON� THAT� HAS� 'a6�TE�
LAS� ITS � DEFAULT� TOO L�

'VIL7IETT�W ILT � LOAD� TEXT� AND� PICTURES� THAT� HAVE� BEEN� CRUNCHED� WITH�
�B Y � 4 ITE� 'RANCOIS


'ALL7IEU� HAS� A� B U ILT � IN � HELP� SCREEN� THAT� CAN� INSTANTLY� EXPLAIN� ITS �
FUNCTIONS
� AS� WELL� AS� RENTND� YOU� OF� THE� KEYBOARD� EQUIVALENT� OF� NANY� COMANDS�
*�' I L L � * # IP U �D F L R @@@@@@@@@@@@@@@@@@@@@@@@@�@@@@@@@@ I@ � � @@@@@@@N F ��� �a
@@@@@ **� I I � *�" *�V L � I L L �%L�5 L�#
L�4 I�1 I�*
*

+ONATHAN�1OTTERhS�ATTEMPT�AT�A�TEX T�VIEWER�HAS�MORE�THAN�THE�AVERAGE
SELECTION�OF�OPTIONS�� �#OFF�3C?Q�WILL�EVEN�DISPLAY�*''�FILES

�"�$!��$��/%+�""�

#�))��*
%ON�T�MISS�NEXT�MONTH�S�1UBLIC�
%OMAIN�8ORLD�� �*�LL�BE�DOING�A�

d� ROUND�UP�OF�1%�AND�SHAREWARE�
WORD�PROCESSORS��4O�IF�YOU�VE�
EVER�WONDERED�WHAT�THESE�
CHEAPIES�HAVE�TO�OFFER�MAKE�
SURE�TO�RESERVE�YOUR�COPY�OF�
�=971�(8?@@5B�NOW�
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.&%�7���� ������ NEW�VERSION�MUSIC�EDITOR
"/"-:5*$"-$������� POWERFUL� SPREADSHEET
*$0/."/*"���������������������������� ICONS���TOOL
.&44:4*%� **���������������������HANDLES� 1$� FILES
461&3�%61&3����������A�COPIER�THAT�KNOWS
*/4"/*5:�500-4������������������� ����UTILITIES
*.1-0%&3�7� �� ����������������GOOD�CRUNCHER
)".�3"%*0�65*-4� ��� ���� DISKS�TO�CHOOSE�
/�$0..�7*������ ��A�VERY�GOOD�COMMS�DISK

 (&��
#36/04�.64*$�#09�������DISKS���AMUSING
".*("�%&64���������� GREAT�CLASSICAL� SOUNDS
."/*$�3"7&4�������������� ��DISKS���GOOD�BEAT
45"3�53&,��������� �����������������DISK�COMEDY
+063/&:�*/50�406/%������������AND� SO� IT� IS
-00/:�56/&4�������NEAT�GFX���CATCHY�BEAT
70(6&�$%�1-":&3���LOOKS�AND�SOUNDS�GOOD
7*7"-%*����������������������������������DISK�CLASSICAL
#"#:�4*55*/�#00(*&��FUNNY�SAMPLED� SONG�
'-"4)*/(�#:5&4����������������������������BRILLIANT

�!� �'�"!&
7*&5/".�$0/'-*$5�	�� MEG
���PLANE�COMBAT�
"5�5)&�.07*&4���	�� MEG
�
��DISKS�OF�"MY�
5)&�-&..*/(4�	LMEG
��ANIM�WITH�A�MORAL
"5'�"(*-*5:�	�� MEG
�������� ANTICS�IN�THE�SKY
16((4�*/�41"$&���������������� CUTE�LITTLE�ALIEN
5*33&/�� 	LM EG
������GOOD� RAY�TRACED�ANIM
4)655-&$0$,�	LM EG 
�������� VERY�AMUSING
5&3.*/"-� 	 LM EG 
��������������������DOCTOR�HELP
5)&�#0*/(4�	LMEG
� �CUTE�RAY�TRACED�GUYS
$0/("."/�	LM EG 
�������� BEAT�DEM�DRUMS
%0$503�"�	LM EG 
��������� GOOD� SCULPT�ANIM
5)&�%"5*/(�(".&� 	�MEG
� ���ANIMAL� ANTICS

�� �&
#06/$&�/�#-"45���������������������������BRILLIANT
+&5."/��������������������������� TIDY�ARCADE�GAME
&"5�.*/&���������������� ADDICTIVE�BOULDERDASH
&4$"1&� 	 LM EG 
��������� GREAT�GAME�TIDY�TGX
#*1��������������������������NEAT���PLAYER� SHOOT�OUT
/"%30+���������������������������������� IN�D���D�STYLE
26*,�"/%�4*-7"�������A� REAL�ADDICTIVE�GAME
"3$"%*"��������������������GOOD�"MOS�BREAKOUT
&5)04� �������������������TIDY�TEXT�GFX�ADVENTURE
1301&35:�."3,&5�����MAKE�YOUR�MILLIONS
.")+0/(�������������������NICE�GFX�GOOD�GAME
45"3�53&,���������������� ��DISK�SPACE�VOYAGE
4)"1&4�	LM EG
���������������� ADDICTIVE�PUZZLE
%*1-0."$:������������������TIDY�STRATEGY�GAME
.&("#"--�������� A�GREAT�GAME�OF�BREAKOUT

-";&3�;0/&���������������������ARCADE�BLAST�EM�
%6/(&0/�%&-7&3����DISK�ARCADE�ADVENTURE
)0--:800%�53*7*"������AN� INTERESTING�QUIZ
$)&44�16;;-&��������� USE�THOSE�GREY�CELLS
5*-&�53"*-� 	LM EG
�����������TIDY�PUZZLE�GAME
1*9*&� ,*/(%0.���������� ��DISK�ARCADE�QUEST
4&"�-"/$&�������������������������STRATEGY�AT�SEA
10.�10.������� A�VERY�GOOD�BLAST�EM�GAME
58*/53*4������������������������������� TETRIS�FOR�TWO
-*()54�065��������������������GOOD�AIM�NEEDED
--"."530/��������A�GREAT�JEFF�MINTER�GAME
130+&$5� � ����������������������� BLAST�THE�ENEMY
4&7&/�5*-&4��������������������FUTURISTIC�FOOTBALL
53*$,:�����������������������������������A�NEAT�PUZZLE
#-*;;"3%������AN�ARCADE� TYPE�SPACE�GAME
+&01"3%�	*M EG 
�������������� CLASSIC�STRATEGY

&�����&�")&
83&45-&."/*"�������MUSCLE�FILLED���DISKER
5)&� */7*4*#-&�803-%������VERY�INTERESTING
/"(&-&426&��������������������BRILLIANT�ARTWORK
%&.0/4� ***�������������������GREAT�MUSIC���PICS
):1&3%*4,� � �������������GOOD�PICS�AND�STORY
".&("�1"35:�(3"1)*$4���NEAT�COMP�PICCYS
"10-4�%*(*4)�8���������� TIDY�DIGITISED�PICS
/&156/&�1*9�������� ��DISKS�OF�SATELLITE�PICS

�� "&
)"3%8*3&%�	�� MEG
������COOL���DISK�DEMO
$%57�"55"$,��������� ��DISKS���GREAT�SOUNDS
(6"3%*"/�%3"(0/��TIDY�GFX�FROM�,EFRENS
4,*;;0�	LM EG 
��������� ENTERTAINING���DISKER
*/'*/*5&�%3&".4���������������������� COOL� DEMO
16--*/(�5)&� 53*((&3�	LMEG
����� LOVE�THIS�
#&"5-&4�%&.0�	LMEG
���UNUSUAL���DISKER
3&#&-4�.&("�**����������������������������� NEAT�GFX
1-"4.65&9��������������� THE�GREATEST�PLASMA
%*(*5"-� *//07"5*0/4�����NICE�ONE�ANARCHY�
%&$":*/(�1"3"%*4&�	LMEG
���GREAT�VECTORS



,1�(%�� +)�%*

, �,�5)!*0
*S�1%�FOR�FREE �8ELL�1%�IS
�BUT�
DISKS
�POSTAGE�AND�THE�WAGES�
OF�THE�MEN�WHO�SIT�AT�THE�
MACHINES�ALL�DAY�AREN�T�� �SO�
BE�PREPARED�TO�PAY�FROM���P�
TO�^�����PER�DISK
�ALTHOUGH�
PRICE�CAN�VARY�DEPENDING�ON�
WHERE�DISKS�ARE�BOUGHT�AND�
FROM�WHOM��*T�MAY�DEPEND�
ON�HOW�THE�DISKS�ARE�COPIED��
0BVIOUSLY�IF�THERE�S�AN�OFFICE�
AND�A�DUPING�MACHINE
�THEN�IT�
COSTS�MONEY�TO�RUN��*N�ANY�
CASE�THE�ONLY�WAY�TO�FIND�OUT�
IF�IT�S�GOOD�VALUE�IS�TO�SPEND�
THE�CASH�OR�READ��=971�

(8?@@5B	�?6�COURSE�

?KJPEJQA@�BNKI�L=CA� (2.

5HE�PROGRAM� IS�FAST�� �IT�FOUND�
����ODD� INSTANCES�OF�g �INFOh� IN�JUST�A�
FEW�SECONDS�� *hVE�ONLY�ONE�
COMPLAINT��WHEN�YOU� CLICK�ON�THE�
ARROWS� BELOW�THE�SCROLL� BAR
�THE�TEXT�
ONLY�MOVES�UP�OR�DOWN�BY�ONE� LINE��
:OU� HAVE�TO� RELEASE�THE�MOUSE�
BUTTON�AND�THEN�CLICK�AGAIN�TO�SEE�
ANOTHER�LINE��WHY�CLICKING�ON� THE�
ARROW�COULDN�T�PROVIDE�A�CONTINUOUS�
SCROLL
� *� DON�T�KNOW��4TILL
� DAMN�GOOD�
ALL� THE�SAME�
1ROGRAM�RA TIN G ���������������������� � ���

"1((2%!3
'ISH�DISK����
:ES
�YET�ANOTHER�TEXT�VIEWER
� BUT�
+ONATHAN�1OTTER�S�OFFERING�HAS�A�FEW�
EXTRAS�THAT�MANY�OF�THE�OTHERS�DON�T�
OFFER�

"LL�GADGETS�ARE�AT�THE�BOTTOM�OF�
THE�SCREEN
� AND�ARE�ONLY�ONE� LINE�
DEEP
�WHICH�MAXIMISES�THE�AMOUNT

OF�SCREEN� AREA�AVAILABLE�FOR�VIEWING�
THE�TEXT�� 'ILES�CAN�BE�SEARCHED�FOR�
SPECIFIC�TEXT�STRINGS
�"/4*�COLOUR�IS�
SUPPORTED�AND�THE�PROGRAM�CAN�COPE�
WITH�FILES�WHICH�HAVE�BEEN�
COMPRESSED�BY�-IQ?L-;=E?L
� "S�AN�
ADDED�BONUS
�#OFF3C?Q�CAN� ALSO�
DISPLAY� *''�FILES�
1ROGRAM�RA TING ���������������������� � ���

�.5/0�(/
'ISH�DISK����
 LSMN;FM�� BY�%AVID�.C,INSTRY
� IS�AN�
EXAMPLE�OF�THE�FACT�THAT�YOU�CAN�FIND�
JUST�ABOUT�ANY�KIND� OF�PROGRAM�YOU�
CAN�THINK�OF�IF�YOU�TRY�HARD�ENOUGH�� *T�
IS�A��%�SIMULATION�OF�CRYSTAL� LATTICES
�
WHICH�YOU� CAN�MOVE�AROUND� USING�A�
JOYSTICK��5O�VIEW�THE� LATTICES� 	THERE�
ARE�FOURTEEN�DIFFERENT�#RAVAIS�
LATTICES

�YOU�WILL� NEED�A� PAIR�OF��%�
	RED�AND�GREEN
�GLASSES�

5HE�SPEED�AT�WHICH�THE� LATTICES�
ROTATE�DEPENDS�VERY�MUCH�ON�THE�
"MIGA�YOU�ARE�USING�	YOU�NEED�AT

LEAST��.B�OF�3".
�� THE�FRAME�RATE�
VARIES�BETWEEN� ���AND����FRAMES�
PER�SECOND��"LTHOUGH�BASICALLY�
INTENDED�FOR��EDUCATORS�AND�
STUDENTS� IN� PHYSICS
� CHEMISTRY�AND�
GEOLOGYj 
� IT�REALLY�IS�QUITE� AN�
ATTRACTIVE�DISPLAY
� AND�CERTAINLY�WORTH�
A� LOOK�
1ROGRAM� RATING�������������������������� � �� �

%0�/�#++ *%#$0�
".+)�$%)���
"ND� IT hS�GOODNIGHT�FROM�ME�� /EXT�
MONTH
�WE�LL� DEFINITELY�BE�HAVING�THE�
1%�WORDPROCESSOR�ROUNDUP
� ALONG�
WITH�THE� USUAL� LOOK�AT�THE� BEST�1%�
AND�SHAREWARE�AVAILABLE�FOR�THE�
"MIGA�� *F�YOU�WANT�TO�GET� IN�TOUCH�
WITH� ME
�EITHER�WRITE�C�O ��GCA;�
0BIJJ?L�� 'UTURE�1UBLISHING
� ���
.ONMOUTH�4TREET
�#ATH� #"���#8�OR�
E�MAIL�ME�ON�$*9�AS� gIWRIGLEYh �

0H
� AND�TO�ANY�1%�HOUSES�OUT�
THERE���� IF�YOU�DON�T�SEND�ME�STUFF
� *�
CANhT �REVIEW� IT�� $%

�

"MIGA�.OUSE�1% $RAZY�+OEhS ,ERNOW�4OFTWARE�1%�-IBRARY 4EVENTEEN�#IT�4OFTWARE
���A�)IGH�4TREET ����&FFINGHAM�4TREET ���&NNORS�3OAD 10�#09���
.ARGATE
� ,ENT 3OTHERHAM /EWQUAY
�$ORNWALL 8AKEFIELD
c������������ 4OUTH�:ORKS�4����#- 8EST�:ORKS�8'��99

c������������ -AZERDISK c������������
"MIGANUTS�6NITED ���"DAMTHWAITE�%RIVE
����%ALE�7ALLEY�3OAD &D-IB #LYTHE�#RIDGE 4OFTWARE�&XPRESS
)OLLYBROOK 4COTLAND�'ARM 4TOKE�0N�5RENT�45����)- )EBRON�)OUSE�� 4ION� 3OAD
4OUTHAMPTON 4TOCKWOOD�3OAD #EDMINSTER
42���29 #RISLINGTON /#4 #RISTOL� #4���#%

#RISTOL� #4���-6 ��$HAIN� -ANE
� /EWPORT c������������
"KORE�4HAREWARE c������������ *SLE�0F�8IGHT�1�����2"
��'ISHERGATE�1OINT c������������ 4OFTVILLE
-WR�1ARLIAMENT�4TREET &LECTRICLOWN 6NIT��
�4TRATFIELD�1ARK
/OTTINGHAM�/(���(% ���/OTLEY�3OAD 0FFICE�$HOICE�	0$�1%
 &LETTRA�"VENUE

c������������ -OWESTOFT 4UITE����"VON� )OUSE
 8ATERLOOVILLE

4UFFOLK�/3�����( 5OWN�$ENTRE�$UMBERNAULD�(�� )ANTS
".04�1%�-IBRARY c������������ � ������������ 1��� �9/
	ALSO�%EJA�7U
 c������������
���1ARK�3OAD &.1%- 1%�4OFT
8IGAN�8/���"" ���8ATNALL� 3OAD ��#RYANT�"VENUE 4TART�$OMPUTER�4YSTEMS
c������������ )UCKNALL 4OUTHEND�0N�4EA #ARBICAN�)OUSE

/OTTINGHAM�/(����-& &SSEX�44*��:% #ONNERSFIELD
"NGLIA�1%- c������������ c������������ 4UNDERLAND�43��0""
����3ANELAGH c�������������
'ELIXTOWE &SSEX�$OMPUTER�4YSTEMS 1UBLIC�%OMINATOR
4UFFOLK�*1����)6 ����.IDDLE�$ROCKERFORD 10�#09���� 6NIQUE�$OMPUTERS
c������������ #ASILDON� � #ISHOP�S�4TORTFORD ����4ALTERS�3OAD

&SSEX�44����+" )ERTS�$.����5; (OSFORTH
#LITTERCHIPS c������������ c������������ /EWCASTLE�ON�5YNE�/&���61
$LIFFE�)OUSE c�������������
1RIMROSE�4TREET (EORGE�5HOMPSON�4ERVICES 3IVERDENE�1%-
,EIGHLEY�#%����// $UCUMBER�)ALL� 'ARM
�$UCUMBER� ��A�4CHOOL� 3OAD 7ALLY�1%
c������������ -ANE 5ILEHURST 10�#09���
�1ETERLEE

&SSENDON 3EADING $O�%URHAM�43���/;
$AN%O�1%�-IBRARY )ERTS�"-���+# #ERKSHIRE�3(���"/ c��������� ����
����1ORTLAND�$RESCENT c������������� a ������������
4TANMORE 7IRUS�'REE�1%
.IDDLESEX (OLDSTAR�$OMPUTERS 4CANNER�%ISK�.AGAZINE ���&LBOROUGH�3OAD
)"�� �/" 10�#OX�� 5ELESCAN�$OMPUTER�4ERVICES .OREDON
� 4WINDON
c������������� 5YLDESLEY )ANDSWORTH�3OAD 8ILTS�4/���-4

.ANCHESTER�.����#/ #LACKPOOL� ':���4# c������������
$-4 c������������ c�����������
10�#OX�� 8ORKBENCH�1%
#LETCHLEY *$16( 4ECTOR��� ��#UCCLUECH�4TREET
.ILTON� ,EYNES 10�#09����� ����)OLLOW�8AY #ARROW�IN�'URNESS
.,���:- -ONDON� /���65 $OWLEY
�0XFORD $UMBRIA� -"����43
c������������ e ������������� c������������ c������������

���� ".*("�4)011&3�l �*446&� ���l �"13*-�����
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"+.�/$+,,!./
,85D85B�2EI9>7�?F5B�D85�@8?>5�?B�1D�1�<?31<�CD?B5	�
85B5�C�?EB�14F935�?>�8?G�D?�75D�G81D�I?E�G1>D
�15%*#�%*�,!./+*
l �8HERE�POSSIBLE
� ALWAYS�TEST�ANY�
SOFTWARE�AND�HARDWARE� IN�THE�SHOP�
BEFORE�TAKING�IT�HOME
� TO�MAKE�SURE�
THAT�IT�WORKS�PROPERLY�
l �.AKE�SURE�YOU�HAVE�ALL�THE�
NECESSARY�LEADS
�MANUALS�OR�OTHER�
ACCESSORIES�YOU� NEED�
l �%ONhT�FORGET�TO�KEEP�YOUR�RECEIPT�

�15%*#��5�,$+*!
l �#E�AS�CLEAR�AS� POSSIBLE�WHEN�
STATING�WHAT�YOU�WANT�TO�BUY��.AKE�
SURE�YOU�CONFIRM�ALL�THE�TECHNICAL�
DETAILS�OF�WHAT�YOU�ARE�BUYING�� 4OME�
THINGS�TO�BEAR�IN�MIND�ARE�VERSION�
NUMBERS
� MEMORY� REQUIREMENTS
�
OTHER�REQUIRED�HARDWARE�OR�SOFTWARE�
AND�COMPATIBILITY�WITH�YOUR�PARTICULAR�
MODEL� OF�"MIGA�	THAT� IS
�MAKE�SURE�
YOU� KNOW�WHICH�VERSION�OF�,ICKSTART�
YOU� HAVE
�
l �$HECK�THE�PRICE�YOU�ARE�ASKED�TO�
PAY
� AND�MAKE�SURE�THAT�IT hS�THE�
SAME�AS�THE�PRICE�ADVERTISED�

l �$HECK�THAT�WHAT�YOU�ARE�ORDERING�
IS�ACTUALLY� IN�STOCK�
l �$HECK�WHEN�AND�HOW�THE�ARTICLE�
WILL� BE�DELIVERED
� AND�THAT�ANY�EXTRA�
CHARGES�ARE�AS�STATED�ON�THE�ADVERT�
l �.AKE�A�NOTE�OF�THE�DATE� AND�TIME�
WHEN�YOU�ORDER�THE�PRODUCT�

�15%*#��5�,+/0
"S�WITH� BUYING�BY�PHONE
�YOU�SHOULD�
CLEARLY�STATE�EXACTLY�WHAT� IT�IS�YOU�
ARE�BUYING
� AT�WHAT�PRICE� 	REFER�TO�THE�
MAGAZINE
� PAGE�AND� ISSUE�NUMBER�
WHERE� IT hS� ADVERTISED
� AND�GIVE�ANY�
RELEVANT� INFORMATION� ABOUT�YOUR�
SYSTEM�SET�UP�WHERE� NECESSARY�� :OU�
SHOULD� ALSO�MAKE�SURE�YOU� KEEP�
COPIES�OF�ALL� CORRESPONDENCE�BOTH� TO�
AND�FROM�THE�COMPANY�CONCERNED�

)�'%*#�.!01.*/
8HICHEVER�METHOD�YOU�BUY�BY
� YOU�
ARE�ENTITLED�TO�RETURN� A�PRODUCT�IF�IT�
FAILS�TO�MEET�ANY�ONE�OF�THE�FOLLOWING�
THREE�CRITERIA�

l �5HE�GOODS�MUST�BE�OF�
gMERCHANTABLE�QUALITYh�
l �5HE�GOODS�MUST�BE� gAS�DESCRIBED��
l �5HE�GOODS�MUST�BE�FIT�FOR�THE�
PURPOSE�FOR�WHICH�THEY�WERE�SOLD�
*F�THEY�FAIL�TO�SATISFY�ANY�OR�ALL� OF�THE�
CRITERIA
�THEN�YOU�ARE�THEN�ENTITLED�TO�
l �3ETURN�THEM�FOR�A� REFUND�
l �3ECEIVE�COMPENSATION�FOR�PART�OF�
THE�VALUE�
l �(ET�A� REPLACEMENT�OR�FREE� REPAIR��
8HEN� RETURNING�ANYTHING
� ENSURE�THAT�
YOU�HAVE�PROOF�OF�PURCHASE�AND�THAT�
YOU� RETURN�THE� ITEM�AS�SOON� AS�
POSSIBLE�AFTER�RECEIVING� IT�� 'OR�THIS�
REASON� IT�IS� IMPORTANT�THAT�YOU� CHECK�
THE� HARDWARE�OR�SOFTWARE�AS�SOON� AS�
IT� IS�DELIVERED�TO�MAKE�SURE�
EVERYTHING�YOU�ORDERED� IS�THERE�AND�
WORKS�AS� IT� IS�SUPPOSED�TO�

$+3�0+�,�5
1AYING�BY�CREDIT�CARD� IS�THE�MOST�
SENSIBLE�WAY
�WHETHER�BUYING�IN�
PERSON
� BY�POST�OR�ON�THE�PHONE
�
BECAUSE�YOU�MAY�BE�ABLE�TO�CLAIM�
THE�MONEY�FROM�THE�CREDIT�CARD�
COMPANY�EVEN� IF�THE�FIRM�YOU�ORDERED�
FROM�HAS�GONE�BUST�OR�REFUSES�TO�
HELP�SORT�OUT�YOUR�PROBLEM�

0THERWISE
�YOU� SHOULD� PAY�BY�
CROSSED�CHEQUE�OR�POSTAL� ORDER�� �
NEVER�SEND�COINS�OR�NOTES�THROUGH�
THE�MAIL�

#!00%*#�.!,�%./
"LWAYS�CHECK�THE�CONDITIONS�OF�THE�
GUARANTEE
� AND� SERVICING�AND�
REPLACEMENT�POLICY
� SO�THAT�YOU�KNOW�
WHAT�LEVEL� OF�SUPPORT�TO�EXPECT��
"LWAYS�FILL� IN� AND� RETURN�WARRANTY�
CARDS� AS�SOON� AS�POSSIBLE
� AND�
MAKE�SURE�THAT�YOU�ARE�AWARE�OF�ALL�
THE�CONDITIONS�CONTAINED� IN�THE�
GUARANTEE�

�15%*#�, 
&VEN�THOUGH�1%�SOFTWARE� IS� RELATIVELY�
INEXPENSIVE
�YOU� SHOULD� STILL� APPLY�
THE�GUIDELINES�SET�OUT�ABOVE
�MAKING�
SURE�THAT�YOU�CONFIRM�ALL� ORDERS�AS�
CLEARLY�AS�POSSIBLE�

4HOPPING�AROUND� IS�STILL�
IMPORTANT�WHEN�BUYING�1%�BECAUSE�
DIFFERENT�HOUSES�CHARGE�DIFFERENT�
PRICES�FOR�THE�SAME�DISKS��5HERE� IS�
NO�SET�PRICING�STRUCTURE�FOR�DISKS
� BUT�
BEAR�IN�MIND�THAT�1%�HOUSES� ARE
� IN�
THEORY
� SUPPOSED�TO�BE�NON�PROFIT�
MAKING�OPERATIONS�� $%

�ST�$HOICE� 	-EEDS
������
��"M IGOS �������������������������
���#IT�$ EN TRE ������������������
���#IT�4OFTWARE��������������
"CCE LORA TORS�������������������
" CE �����������������������������������

�������������� �������
��������������������� ���
��������������������������
��������������������� ���
��������������������������
��������������������� ���
��������������������������

"NA LOG IC �������������������������� ��������������������������
"NGLIA�1 % ����������������������� ������������������������
"QUARIAN� 1% ������������������� ������������������������
" RK ����������������������������������� ���������������������� ���
" RTW ORKS�������������������������� ��������������������������
"STROCA LC ������������������������� ��������������������������
#$4���������������������������������� ��������������������������
#EST�1 RICES��������������������� ��������������������������

��������������������������
#+� 1RINTING���������������������� ������������������������
$ALCU LUS �������������������������� �����������������������
$HECKMATE ��������������������� ����������������������� ��

����������������������� ��
����������������������� ��
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�� .AKE�SURE�YOU�KNOW�EXACTLY�WHAT�YOU�WANT��%RAW�UP�A�CHECKLIST�OF�THE�
SPECIFICATIONS�YOU�ARE� LOOKING�FOR�AND�WHAT�YOU�WANT�IT�TO�BE�ABLE�TO�DO��
$HECK�WITH�THE�SUPPLIERS�THAT�THEIR�PRODUCT�MATCHES�YOUR�LIST

� �8ILL�THE�PRODUCT�YOU�HAVE�IN�MIND�WORK�WITH�YOUR�EXISTING�SET�UP
� AND�
ANYTHING�ELSE�YOU�ARE�PLANNING�TO�BUY 

� �$AN�YOU�SEE�A�DEMONSTRATION �.ANY�PRODUCTS�ARE�ON�DISPLAY�AT�COMPUTER�
SHOWS�AROUND�THE�COUNTRY�

� �"RE�THERE�ANY�HIDDEN�EXTRAS �%OES� IT�NEED��.B�TO�RUN
�OR�A�HARD�DISK 

� �8HAT�TECHNICAL�SUPPORT�IS�PROVIDED�BY�THE�SUPPLIER �%OES�THE�
MANUFACTURER�OFFER�AFTER�SALES�ADVICE �$HECK�BEFORE�YOU�BUY�

� �$HECK�THE�GUARANTEE�TERMS��)OW�LONG�IS�THE�FREE�WARRANTY �8HAT�DOES� IT�
OFFER 

� �%RAW�UP�A�LIS T�OF�THESE�DETAILS�AND�MAKE�THEM�A�CONDITION�OF�YOUR�ORDER�

��$HECK�THE�PRICE�AND�DELIVERY�DETAILS�WHEN�YOU�ORDER
�AND�MAKE�A�NOTE�OF�
THEM�

� �/OTE�DOWN�WHEN�YOU�PLACED�THE�ORDER�AND�WHO�YOU�SPOKE�TO�

� � �8HEN� IT�ARRIVES
�CHECK�EVERYTHING�CAREFULLY�� *F�ANYTHING�IS�MISSING
�DONhT �
USE�THE�PRODUCT�AT�ALL�� �CONTACT�THE�SUPPLIER�� *F�IT �DOESNhT �WORK
�MAKE�THE�
OBVIOUS�CHECKS�SUCH�AS�THE�FUSE�� *F�*T�S TILL�DOESN�T�WORK�DONhT �TRY�TO�FIX� IT�� �
CONTACT�THE�SUPPLIER�
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-IFE�IS�MI�MUCH�EASIER�

WITH�A�HARD�DRIVE�

0NCE�YOU�HAVE�ONE
�
YOU�WONhT �BELIEVE�YOU�

EVER�MANAGED�WITHOUT�ONE�
"ND
� AS�HARD�DRIVES�GO
�THE�
(71� *MPACT����� IS�ONE�HELLUVA�
HARD�DRIVE�TO�HAVE�

8HEN�WE�REVIEWED�THE�
(71� *MPACT�����AS�PART�OF�OUR�
HARD�DRIVE�ROUND�UP�IN� ISSUE�
ONE
�WE�DESCRIBED� IT�AS� gTHE�
ONLY�CHOICE�FOR�THE�POWER�
USER�WITH�MONEY�TO�BURNh �
/OW
�THANKS�TO�THE�ENORMOUS�
GENEROSITY�OF�THE�PEOPLE�AT� 5HE�(71�*MPACT�DRIVE�� �IT �S �THE�SHORT�CUT�TO�
(ORDON�)ARWOOD
�YOU�WON�T� IMPROVED�"MIGA�PERFORMANCE��"CT�NOW�AND�YOU�
HAVE�TO�BURN� ANY�MONEY�� �JUST� COULD�WIN�YOURSELF�ONE�OF�THESE��"�GREAT�PRIZE�
HAVE�A�GANDER�AT�OUR�THREE� WE�THINK�YOU�LL�AGREE��
QUESTIONS�TO�THE� RIGHT�

5HE�DRIVE�COMES� IN�TWO�
CONFIGURATIONS�� IN�AN�EXTERNAL�CASE�
WHICH�PLUGS� INTO�AN�"����S�SIDE�
THROUGH�PORT�� AND�AS�A�CARD�TO� PLUG�
INTO�THE�EXPANSION� SLOT�OF�AN�
"���������������� #OTH�VERSIONS�
HAVE�SPACE�ON�BOARD�FOR�UP�TO��.B�
OF�EXPANSION�MEMORY�

8E�HOPE�YOUhVE�GOT�YOUR�
REFERENCE�WORKS�TO�HAND
� BECAUSE�
THIS�MONTHhS�CHALLENGE� IS�MORE�THAN�
A� LITTLE�TRICKY�� #UT
� DONhT�BE�DETERRED���
GIVE�THEM�A�GO�

4TICK�YOUR�ANSWERS�ON�THE�BACK�
OF�A� POSTCARD�OR�SEALED�ENVELOPE
�
AND�SEND� IT�TO�
)ARD� %RIVE�$OMPETITION�
�GCA;�0BIJJ?L�
���.ONMOUTH�4TREET�
#ATH� #"���%-�
5HE�CLOSING�DATE� IS�.AY���
%ON�T�FORGET�TO�STATE�WHICH�TYPE�OF�
"MIGA�YOU�HAVE
� SO�WE�KNOW�WHICH�
TYPE�OF�HARD�DRIVE�TO�SEND�YOU��$%

0$!� �$�((!*#!
26&45*0/� �
8HAT�CLUB�DO�YOU�SELECT�WHEN�TEEING�
OFF�IN�GOLF 
A
� .ANCHESTER�6NITED
B
�"�PUTTER
C
�"�DRIVER

26&45*0/��
8HAT�IS�THE�POPULAR�NAME�FOR�
"MERICAN�OPEN�AIR�CINEMAS 
A
�"N�OPEN�AIR�CINEMA
B
�"�FIELD
C
�"�DRIVE�IN

26&45*0/��
8HICH� INCREDIBLY�CLEVER�GENIUS�TYPE�
CHAPPIE�INVENTED�THE�WHEEL 
A
�"LEXANDER�(RAHAM�#ELL
B
�4OCRATES
C
� /ONE�OF�THE�ABOVE

03+�/$+.0�5!�./��#+���
"�GLIMPSE�THROUGH�THE�PAGES�OF�THE�
"MIGAhS�GLORIOUS�HISTORY���

l �(IGATRON
� A�(ERMAN�COMPANY�
WORKING�ON�A�PORTABLE�"MIGA
�
SEEMED�TO�BE� RUNNING�INTO�TROUBLE�
WITH�$OMMODORE�OVER�PATENTS�

l �.EANWHILE
� PLANS�FOR�A� PORTABLE�
"MIGA� LEAKED�FROM�$OMMODORE��
5HEREhS�STILL� NO�SIGN�OF�EITHER�

l � 1B?��LN�!?J;LNG?HN�� SAVIOUR�OF�
"MIGA�GRAPHICS�BODS�EVERYWHERE
�
WAS�ANNOUNCED�BY�"4%(�

l �5HE�"MIGA�WAS�VOTED�BEST�
COMPUTER�AT�THE�&UROPEAN�
$OMPUTER�-EISURE�"WARDS�

l �.ICHTRON� RELEASED� 'AST�'AX
� A�
PLUG�IN�CARD�FOR�THE�"MIGA�CAPABLE�
OF�TRANSMITTING�AT��
����BAUD�

�?>�D�<5D�6<?@@95C�4B9F5�I?E�E@�D85�
G1<<�
�75D�D?E78	�75D���'�	�75D�
1>CG5B9>7�?EB�AE5CD9?>C�1>4�G9>�
I?EBC5<6�1��+%��=@13D�4B9F5�6B?=�

�?B4?>��1BG??4��?=@ED5BC�
3$+�3+*�3$�0�

5EN�COPIES�OF�!?FOR?�-;CHN�&3�� KINDLY�DONATED�BY�&LECTRONIC�"RTS
�WERE�UP�
FOR�GRABS��"S�MANY�OF�YOU�NOTICED
�OUR�QUESTIONS�ARE�NORMALLY�FAR�TOO�EASY���
SO�THAT�MONTH�WE�DECIDED�TO�INCLUDE�A�DELIBERATE�MISTAKE�	FOR�WHICH
�WEhD�
LIKE�TO�EMPHASISE
�NO�ONE�HAS�BEEN�SACKED
��5HANKS�TO�THE�MANY�MILLIONS�
WHO�TIRELESSLY�PHONED
�FAXED�AND�WROTE�TO�POINT�IT �OUT��5HE�ANSWERS�ARE�
�
�"NDY�8ARHOL�IS�ASSOCIATED�WITH�$AMPBELLhS�SOUP�
�
�%ON�.C-EAN�WROTE�THE�SONG�3CH=?HN

�
�.ATISSE�AND�%ERAIN�WERE�'AUVES�
5HE�WINNERS��%AVID�-EWRY�OF�1ADDOCK�8OOD�IN�,ENT
�&D�.EIJ� FROM�)OLLAND
�
#OB�'RANLIN�OF�4OUTHSEA
�.ALCOLM�3OGERS�OF�)ALESWORTH� IN�4UFFOLK
�%�)*.�
OF�)ULL
�#RIAN�5HOMAS�OF�1EMBROKE
�4�(AUNT�OF�*PSWICH
�4�+OSHO�OF�-ONDON

4�3ESTORICK�OF�-IVERPOOL
�AND�+�4MITH�OF�/ORTH�3OAD
�-ONDON�

#1�.�*0!!� 5+1. � �+,5 � +"�
�" ��� � (�$%%�' � 
 � .!/!.2!� %0� �0�

5+1. � *!3/�#!*0
1LEASE� RESERVE�DELIVER�ME�A�COPY�OF�"M IGA � �E R�
/AME� @@@@@@@@@@@@@@@@@@

"DDRESS@@@@@@@@@ @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

50�5)&�/&84"(&/5�� ��GCA;�0BIJJ?L�GOES�ON�SALE�THE� FIRST�5HURSDAY�IN�THE�
MONTH��*ThS�FROM�'UTURE�1UBLISHING�AND�AVAILABLE�FROM�YOUR�TOTAL�WHOLESALER�

�����* �*!40�)+*0$
/EXT�MONTHhS��GCA;�0BIJJ?L�IS�
GOING�TO�BE�A�GOODIE
� AND�NO�
MISTAKE��"S�WELL� AS�OUR�USUAL�
SERIOUSLY�DEEP�COVERAGE�OF�THE�
"MIGA�SCENE
�THEREhLL� BE�

l �"�SUPER�DUPER�MYSTERY�FREE�GIFT�

l �5HE�FIRST�OF�A�TWO�PART�PRACTICAL
�
NO�NONSENSE��GCA;�0BIJJ?L�GUIDE�
TO�ANIMATION�

l �3".�� �EVERYTHING�	AND�WE�MEAN�
?P?LSNBCHA
�THAT�YOU�EVER�WANTED�TO�
KNOW�ABOUT�MEMORY�EXPANSION�

l �+ON� #ATES� LOOKING�AT�THE�.IRACLE�
1IANO�5EACHING�4YSTEM�

l � *AN�8RIGLEY�TAKING�THE�3OCTEC�
3OC)ARD�DISK�FOR�A�SPIN�

l �4EE�YOU�ON��ND�"PRIL�
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